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THE WATERPOWER PROBLEM. 

One of the most engrossing topics that has aroused 
publie attention during the year now rapidly drawing to 
a close is the development of our western water powers. 
The publie press has been filled with a multitude of con- 
flicting views on the subject and a number of our otherwise 
extremely judicious public officials have taken an exagger- 
ated view of the problem. 

In as much as the electrical fraternity is largely in- 


volved in the development of water powers, it was most 
fitting that the American Institute of Electrical Engineers 
should have lent its influence to educating the publie to the 
true status of the problem and to a more considerate atti- 
tude toward those who are trying to place the waterpower 
There 


could not have been a more happy selection than that of 


resources of the country at the disposal of the public. 


Mr. Henry L. Doherty, who is at the same time both a capa- 
ble engineer and financier, to present a concise and yet com- 
prehensive summary of the difficulties attending the devel- 
opment and operation of hydroelectric plants. 

Mr. Doherty’s paper, an abstract of which with the 
discussion on it is given on other pages of this issue, is a 
series of pithy and pertinent comments on various aspects 
of the problem. The paper as a whole must be read several 
times and studied in great detail in order to discover the 
full significance of the numerous points raised. Only a few 
of his comments will receive mention here. 

One of the important features brought out is the great 
need of a steam-driven plant as an adjunct of any hydro- 
electric development that aims to make the most of the 
opportunities at hand. A good example of the value of 
such a plant is that of the Michigan Power Company at 
Lansing, Mich., a description of whose system is given in 
another part of-this issue. Here the steam plant was used 
to supply the needs of the rapidly growing power market 
until the first hydroelectric development was completed and 
ready to run at substantially full load. The steam plant 
serves to carry peak loads throughout the year, especially 
the heavier winter load, and to supply central-station steam 


heating. It will also carry an increasing part of the load 


due to the expansion of the market beyond the capacity of 
the hydroelectric plant until the development of another 
such plant is justified. Mr. Doherty even suggests the advis- 
ability of even running the auxiliary steam plant merely as 
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a reserve to insure reliability of service from the system, 
and he proposes the running of steam turbo-generators as 
synchronous motors, ready, at a slight drop in voltage or 
frequency, to open the steam valves of the turbine so as to 
pick up the load as a generator. This plan, with Mr. Doh- 
erty’s scheme of penalties for interruption in the service, 
indicates that he protests too strongly concerning the unrelia- 
bility of transmission lines; on the other hand, it must be 
remembered that he looks on this feature from his standard 
of reliable service, which is extremely high. 

Another important aspect of the problem is its relation 
to the public. The general belief that waterpower projects 
net thirty to forty per cent on the investment is based on 
the distorted prospectuses of several unscrupulous promot- 
ers. Actually about three per cent seems to be the average 
return, and there are altogether too many hydroelectric com- 
panies in the hands of receivers. It is unfortunate that the 
former erroneous figures should have been impressed on gov- 
ernment officials so strongly and have inspired them to 
throw hindrances in the way of development of the numer- 
It is to be hoped that 
the American Institute of Electrical Engineers’ discussion of 


ous water powers in our great West. 


last week will have some influence with them in pointing 
out the numerous difficulties there are in the way of making 
any hydroelectric project a reasonably attractive investment 
and to show the importance of wisely developing the water- 
power resources of the West as a most judicious way to 


conserve its fuel resources. 








COST OF POWER PRODUCTION IN TWO CENTRAL 
STATIONS. 


Opponents of the centralized management of public 
utility corporations are fond of citing figures showing wide 
differences in the operating results of plants under the 
same control. They enjoy pointing out that the size of 
the organization does not necessarily determine the degree 
of operating economy attainable. The small plant of mod- 
erate means sometimes surpasses its more costly neighbor 
in efficiency, and again, the station run by purely local 
engineering skill not seldom generates power at a lower 
cost than a plant of about the same size which happens to 
be operated by a large syndicate. Such are the arguments 
on behalf of individualized operation, so far as they deal 
Doubtless 


it is true that the effect of local conditions is in the main 


with the broad subject of manufacturing costs. 


more important in the records of a central station than the 
location of its management, and yet striking similarities in 
practice and results now and then come to hand from 
plants under the same general control and handled in ac- 
cordance with a well-fixed policy. 

The past year’s station records from two such plants 
are interesting on account of their similarity. Both in- 
stallations are located in the same state, and are handled 
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by local managers responsible to the main office of the 
controlling syndicate. The methods of administration are 
the same in each case, and the engineering problems of 
each company are under the jurisdiction of the home office 
staff. One station had an average normal capacity during 
the year of 3,650 kilowatts, and the other was rated at 
2,000 kilowatts. The first and larger plant was equipped 
with four water-tube boilers having an aggregate rating 
of 1,910 horsepower; it had three compound condensing 
engines of about 2,000 horsepower combined rating, and a 
horizontal steam turbine of 2,000 horsepower capacity. 
There were the usual direct-connected alternators for 2,300- 
volt service, and seven auxiliary engines having a total 
rating of 214 horsepower. The latter were used in the 
operation of various pumps, cooling tower, fan equipment, 
exciters, etc., and the fuel in the station was handled by 
automatic stokers that were engine-driven. The force 
required to operate this station the year through included 
five engineers, two oilers, two steam fitters, three firemen, 
and two switchboard men. 

The second and smaller station was equipped with five 
water-tube boilers having a total rating of 1,250 horse- 
power. There were three direct-connected alternators of 
the 2,300-volt, three-phase, revolving-field type, each being 
driven by a vertical cross-compound condensing engine. 
The total engine rating was 3,000 horsepower, the largest 
machine being rated at 1,500 horsepower, and the smallest 
at 600 horsepower. In the second station the water con- 
ditions did not require the use of a cooling tower, and the 
plant was hand-fired. There was one steam-driven exciter, 
the rest of this equipment being motor-operated. The 
station payroll covered the following men: four engineers, 
three oilers, three firemen and two helpers. 

The larger of these plants burned bituminous coal and 
coke breeze, the former costing $4.08 per ton delivered at 
the station and the latter, $1.75 per ton. Over 6,000 tons 
of the former and over 1,000 tons of the latter were con- 
sumed. The total energy generated and delivered at the 
switchboard of the station was 4,715,000 kilowatt-hours, 
and the total sales were 3,548,000 kilowatt-hours. The 
power sales of the company were 881,000 kilowatt-hours, 
and the maximum load during the year was 1,650 kilowatts. 
The load factor of the station, or the average output for 
the year divided by the maximum, was thirty-two per cent. 
The average load on the bus bars was 530 kilowatts. 

The smaller station burned bituminous coal and coke, 
at respective costs per ton of $4.89 and $4.07, delivered at 
the power house. About 3,700 tons of coal and 2,850 tons 
of coke were used during the year. The output at the 
busbars was 4,006,000 kilowatt-hours, and the total sales 


were 3,788,000 kilowatt-hours. This company sold more 


than half its output for electric motor service, a total of 
2,316,000 kilowatt-hours being billed to power customers. 
The maximum load was 1,510 kilowatts, and the average 
load for the year 458 kilowatts, making the load factor 
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thirty per cent. The similarity of the load factors illus- 
trates the danger of assuming that a plant without a large 
power load cannot produce under as favorable conditions 
as another with a heavy motor service. Given two plants 
in the same territory, the one with the larger day load of 
motor installations would tend to show the better econ- 
omy, other things being equal, but in this particular case 
the company without the large and valuable power load 
enjoys the patronage of a highly diversified territory, in- 
cluding in its area several thickly populated suburban 
cities drawing upon the plant for a varied service at all 
hours of the day. 

The detailed operating results at the two stations are 
unusually close, practically the entire difference in the 
final cost being due to the higher price of fuel per ton in 
the smaller station. The total cost of manufacture at the 
switchboard of the larger plant, excluding fixed charges, 
was $50,800, or 1.08 cents per kilowatt-hour. 
station turned out its current at a total cost of $49,600, or 
1.24 cents per kilowatt-hour. In the former case the fuel 
cost per kilowatt-hour was 0.57 cent; and in the latter, 0.74 
cent. 


The smaller 


The labor cost per kilowatt-hour was practically the 
same in each plant, being 0.31 cent in the larger installation 
and 0.30 cent in the smaller one. The smaller station had 
the advantage of a somewhat simpler arrangement of ap- 
paratus, especially in connection with the auxiliaries and 
switchboard installation. In the larger plant the fuel cost 
for the year was $26,780 against $29,670 in the smaller 
station; and the wages cost in the larger plant was $14,812 
against $12,105 for the smaller outfit. 
water, building and plant repairs, were 0.20 cent in each 


The oil and waste, 


case, per kilowatt-hour generated. 

These figures indicate that the standards of operation 
in one station tend to control the service of the other. It 
is probable that the use of the steam turbo-alternator in 
the larger station helps to maintain the station economy at 
good figures during times of light load, since the efficiency 
of such units tends to approximate more nearly to a 
straight line from half load to full rating than is the case 
with the steam engine. The similarity of the labor re- 
(uirements, the maintenance of about the same class of 
equipment in each plant in point of modernity, and the 
active co-operation among the managers of the syndicate 
to advance the interests of the organization as a whole 
no less than those of the local properties are significant. 
The primary cost of coal is the one issue of importance in 
comparing these two installations, judging from the past 
year’s results. <A practical difference of one-sixth of a cent 
per kilowatt-hour in fuel cost means an-added cost of 
nearly $7,000 per year on a 4,000,000 kilowatt-hour output. 
Without an investigation of the fuel conditions on the 
ground, it is difficult to point out how the coal cost can be 
reduced at the smaller plant, if at all. Possibly a study of 
the fuel combustion conditions would indicate an oppor- 
tunity to use other mixtures of coal at a lower price. 
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SOME FEATURES OF TELEPHONE SERVICE. 

The address of Mr. Bernard E. Sunny, president of the 
Chicago Telephone Company, delivered before the Chicago 
Electric Club last week and reported on other pages of this 
issue, indirectly answers a question which perhaps many are 
not familiar with, namely, why telephone rates are higher 
in large cities than in smaller ones. 

It was demonstrated that as an exchange grows the 
cost of furnishing under any particular class of service, the 
unlimited use of the entire system, or plant, to each patron 
increases, and that an increase in the charge is necessary. 

In buying electric light, the consumer knows he is get- 
ting it for so much per kilowatt-hour. In buying gas, he 
knows he is getting it for so much per thousand cubic feet. 
In fact, when buying anything except telephone service the 
purchaser and seller both recognize a unit. The telephone 
company does not sell the telephone instrument, neither 
does it rent it to the subscriber. In any exchange where 
there is a flat rate for the unlimited use of the entire plant, 
the company places this plant, consisting of switchboards, cen- 
tral office apparatus, underground conduit, cables, poles, wires, 
ete., all at the subseriber’s disposal, and places the instrument 
in his office or residence in order that the subscriber may be 
able to avail himself of the different uses of the plant. 

In an exchange with a small number of subscribers the 
cost of the plant is not very great and its construction is 
simple. The switchboard is inexpensive and easily main- 
tained, not requiring the services of experts. The poles are 
small and the cables, if any, are not only small but of short 
As the 
exchange increases in size, these conditions gradually change 


length. No underground construction is necessary. 


and in due course of time it is necessary to have under- 
ground conduits and cables, multiple switchboards, power 
plants, and highly paid expert attendants. 

To illustrate: A switchboard for an exchange of 300 
lines or less can be purchased at from $1.50 to $3.00 per 
line, while a switchboard with a maximum capacity of 10,- 
000 lines, but equipped for only 6,000 lines, and with fifteen 
sections installed, would cost about $120,000, or $20 per line, 
and one fully equipped for 10,000 lines and twenty-five see- 
tions would cost about $250,000, or $25 per line. Thus it 
would seem that on this one item alone the cost in a large 
exchange is ten times greater than in a small one. 

Illustrations could also be made comparing the cost of 
underground conduit and cable, underground distribution 
in the central part of the city, the cost of real estate, of 
taxes, of salaries, of damage and compensation, of bad debts 
and forced reconstruction due to abnormal growths. In 
facet, practically all items of furnishing service in a large 
city increase as compared with the cost of similar items in 
a small town, and when the unlimited use of the entire plant 
is furnished at a flat rate this rate must necessarily be larger 
per station as the city grows and it should not be over- 
looked that the value of the service and its efficiency increase 
just as rapidly. 
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Chicago Electric Club. 

The regular meeting of the Chicago 
Electric Club on Wednesday, Decem- 
ber 15, was a decidedly successful one 
both in point of attendance and inter- 
est, the speaker on this occasion being 
Bernard E. Sunny, president of the 
Chicago Telephone Company, Chicago, 
il. 

As an indication of the conditions to 
be found in the early days, Mr. Sunny 
read the list of rules and regulations 
printed in the telephone directory of 
1878. These rules, which required the 
calling party to wait ten minutes be- 
fore repeating a call if unsuccessful 
in obtaining the desired party, and 
which specified various rings of the 
signal bells for different purposes, etc., 
afforded much amusement. 

In 1878 Chicago was served by two 
telephone companies, namely, the Bell 
Company and the Western Union Tele- 
graph Company, which was also en- 
gaged in the telephone business at that 
time. Each of these companies had in 
operation one exchange. Reasonable 
progress was made during the succeed- 
ing years until 1882 when the two exist- 
ing companies were consolidated and 
the present Chicago Telephone Com- 
pany organized. 

That the growth of the telephone 
business in Chicago since that time has 
been phenomenal was demonstrated by 
statistics presented by the speaker, 
showing that there are at present 205,- 
000 telephones in use with over thirty 
exchanges. 

To accommodate subscribers in vari- 
ous financial circumstances, and also 
for the purpose of classifying accord- 
ing to the needs of the subscribers, the 
telephone service is divided into the 
following classes: Ten-party lines, 
four-party lines, two-party lines, single- 
party lines and private branch ex- 
ehanges. Each division, with the ex- 
ception of the ten-party lines which are 
now almost obsolete, represents 85,009, 
31,000, 43,000 and 4,375 subscribers, re- 
spectively. The latter figure repre- 
sents the number of private exchanges, 
to which an average of forty separate 
lines are connected. 

There are over 52,000 lines in the 
business district, and these are divided 
umong the three downtown exchanges 
as follows: Main office, 13,500; Central 
office, 22,350; and the Harrison office, 
17,705. These stations are in turn con- 


nected to each other by trunk lines 
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the number of these being proportion- 
ate to the flow of traffic and to the 
direction of the flow. 

During the average day approxi- 
mately 1,300,000 are handled, 
which necessitates the services of 3,750 
operators. The average speed in an- 
swering calls is four seconds, although 
this varies greatly according to the 
nature of the call, and the total time 


ealls 


required to complete a telephone con- 
nection is about twenty-five seconds. 

To show that the efficiency of the 
service has increased in proportion to 
its growth, Mr. Sunny gave some 
statistics which are indeed interesting. 
For the average day 78.5 per cent of the 
calls handled are completed satisfac- 
torily; thirteen per cent receive the 
busy signal; three per cent receive the 
wrong number; and 1.5 per cent are 
unable to be connected due to errors 
en the part of the subscribers. 

Another interesting phase of the 
subject which demonstrates the greater 
efficiency of the service now as com- 
pared with that of a few years ago is 
the number of complaints reported. 
During the present year, out of 1,250,- 
000 cases received by the general man- 
ager, upon investigation resulted in 
there being only 452 cases of actual 
trouble. The speaker gave figures 
showing the increased amount of 
trouble reported from lightning during 
heavy storms in the summer, and also 
demonstrated the damaging effects of 
heavy storms in the winter. The for- 
mer is being overcome to a large ex- 
tent by the installation of efficient pro- 
tective devices which, with few excep- 
tions, have performed their functions 
entirely satisfactorily. : 

Other interesting data given was 
that the busiest part of the telephone 
day is between ten and eleven o’clock 
in the morning, the operators handling 
during this hour about ten per cent of 
the entire day’s business. The num- 
ber of requests for the time of day has 
reached 60,000 in a single day, the 
larger per cent of these calls coming 
in between seven and eight o’clock in 
the morning. 

Regarding the question of a public 
service corporation’s having a monop- 
oly on the business, Mr. Sunny agreed 
with Samuel Insull’s ideas expressed at 
a previous meeting of the club and 
reported in these columns to the effect 
that such corporations should have a 
monopoly. He also stated that the 
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Chicago Telephone Company is a mu- 
nicipally controlled monopoly, its 
bookkeeping department being under 
the direction of the City Comptroller 
and its service being under the super- 
vision of the Commissioner of Public 
Works. By reason of an ordinance 
passed not long ago the city has re- 
served the right to purchase the tele- 
phone company in ten years and again 
in fifteen years after the date of pass- 
ing the ordinance. Also after thirty 
months from the date of the passage 
of this ordinance the city will appoint 
a committee to regulate the service of 
the telephone company for a period of 
five years, and it was the speaker’s 
opinion that this committee, co-oper- 
ating with the telephone company, 
would establish a system of rates 
which would be fair to the subscriber, 
fair to the telephone company, and 
would result in the general betterment 
of the entire service. 

Following this interesting address 
and upon the invitation of President 
Frederic P. Vose, several men promi- 
nently associated with the telephone 
business in the earlier days, recited in- 
cidents in connection with this subject. 
Among those who were heard was 
Chas. W. Price, Kempster B. Miller, 
and J. W. Johnson. 

Mr. Miller stated that an important 
and interesting feature of the growth 
of the telephone business was the fact 
that the telephone company every year 
installs 25,000 additional telephones— 
this amount being equal the total num- 
ber of instruments in service ten years 


ago. 
—“>2>--____—__ 


New York Subway Plans. 

A plan for a belt subway line to cost 
$130,000,000 has been submitted to Wil- 
liam R. Willcox of the Publie Service 
Commission by E. J. Farrell and John 
J. Hopkins. The line is to surround 
Manhattan and the Bronx, extending 
under the East River to Brooklyn, there 
to connect with the Fourth Avenue sub- 
way now being built and later, when 
practicable, by way to Fort Hamilton 
and the Narrows to Staten Island, and 
also by a Fifty-ninth Street crosstown 
under the East River into Queens, 
reaching several Long Island points. 

Under the plan the proposed subway 
system is to be built in about twenty- 
four sections of about one mile each, and 
with four tracks, which will run around 
the two Boroughs of Manhattan and the 
Bronx. 
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American Exposition in Berlin. 

As previously mentioned in these 
columns America is to have a compre- 
hensive and representative exposition 
in Berlin in 1910. Manufacturers and 
business men throughout the country 
are displaying a lively interest in the 
undertaking and applications for space 
have been received by the American 
committee from many states. The in- 
dications are that every branch of 
American progress will be shown at 
the exposition. 

It is but natural that the United 
States should seek to hold an All- 
American Exposition in Europe; for 
our export trade in that di- 
rection has reached splendid 
proportions and it is con- 
stantly increasing. Our ex- 
ports to Europe for the year 
1908 reached the enormous 
sum of $1,270,016,773. It is 
also easily seen why the pro- 
jectors of the exposition se- 
lected Germany as the coun- 
try in which to hold it, for 
that country alone received 
$274,178,712 of our export 
trade, nearly one-fourth of 
the total amount going to 
Europe. It is often asserted 
of Berlin that that city is 
the commercial heart of the 
mainland of Europe. 

Electricity is fast taking 
the place of manual labor in 
the mining industries and the 
construction of electric rail- 
roads is becoming general. In 
the mines, hoisting, pumping, 
drilling, ventilation and the 
transportation of workmen 
will be done hereafter by 
electricity. Foreign manufac- 
turers will hardly be able to 
meet the increasing demand 
for electrical machinery and 
other products necessary to 
the industry’ so that the 
United States had an exceptional op- 
portunity for a lucrative business. The 
export of electrical machinery to Eu- 
rope in 1908 was $1,855,644. 

Impetus has been given the exposi- 
tion enterprise by the recent appoint- 
ment of former Governor David R. 
Francis, of Missouri, to the office of 
first vice-president of the American 
committee. Mr. Francis was president 
of the St. Louis World’s Fair in 1904 
and the success of that great exposition 
was largely due to his management. 


neers, 
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There has just been issued by the 
American committee, whose office is at 
50 Chureh Street, New York, an at- 
tractively arranged prospectus of the 
exposition, which, in addition to out- 
lining the objects and advantages of the 
enterprise, contains many photographic 
views of the Exposition Palace and 
portraits of the distinguished sponsors 
of the undertaking. 
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Henry L. Doherty. 

Henry L. Doherty has long been a 
familiar figure at conventions and meet- 
ings of those who have to do with public 
service corporations. 


Resourceful, ener- 





HENRY L. DOHERTY, 


Who delivered an important paper on development and operation of 
hydroelectric plants, before the American Institute of Electric Engi- 
New York, December 16 


getic and farseeing, he is one of the 
most enterprising of a host of strong 
men who have developed the electrical 
and allied’ fields of public service at a 
remarkable rate. Mr. Doherty is an en- 
gineer, inventor, manager, executive and 
banker. His early career was one of 
varied experience along engineering and 
managerial lines. He formed the firm 
of Henry L. Doherty & Co., in 1905. He 
invented several pieces of gas apparatus, 
cement-burning apparatus, fuel-using 
processes, and has prohably given the 
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subject of methods of charging for pub- 
lie utilities more study and developed it 
further than any other one man in the 
country. He is president of the Amer- 
ican Gas and Electrie Company, Denver 
(Colo.) Gas and Electric Company, Lin- 
econ (Neb.) Gas and Electric Light 
Company, and is either president or di- 
rector of a dozen others. In 1898 he 
was winner of the Beall gold medal of 
the American Gas Light Association. He 
is a member of many of the leading en- 
gineering and scientific societies, and of 
the Lawyers, Lotus, Democratic (N. Y. 
city), Denver (Denver), Minnesota (St. 
Paul), Commercial (Lincoln), Columbus 
(Ohio) clubs. He is a ready 
and forceful writer and 
speaker, and has contribu- 
ted a number of classical pa- 
pers to the proceedings of 
the National Electric Light 
Association and the Ameri- 
ean Institute of Electrical 
Engineers. On December 16 
he delivered an important 
address on the development 
and operation of hydroelec- 
tric plants before the last- 
mentioned organization. 


— 
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Kings County Electric. 

The Kings County Electric 
Light and Power Co. has filed 
with the New York Public 
Service Commission an 
amended application for ap- 
proval of an issue of con- 
vertible debenture bonds for 
$5,000,000. In the original 
application the company stat- 
ed that $2,500,000 was to be 
used for immediate construc- 
tion work and improvements, 
and $2,500,000 to reimburse 
the company’s treasury. 

In giving an explanation 
for the latter item it was 
stated that an equal amount 
had been expended from the 
surplus of the company, including the 
money that had been deposited by con- 
sumers on meter deposits, amounting 
to nearly $100,000. Commissioner Malt- 
bie questioned the power of the com- 
mission in regard to approving a bond 
issue for such purposes, and suggested 
that the company make an amended ap- 
plication dividing the two items. This 
has been done and a hearing set for 
December 27. This company controls the 
Brooklyn Edison and the Amsterdam 
Electric Light and Power Company. 
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FIFTH ANNUAL CONVENTION OF 
THE NATIONAL COMMERCIAL 
GAS ASSOCIATION. 





NEW YORK CITY, DECEMBER 14-21. 

Madison Square Garden, New York 
city, was the scene of one of the great- 
est displays of gas appliances ever 
made in this or any other country, on 
the oceasion of the fifth annual con- 
vention of the National Commercial 
Gas Association, from December 14-21. 

The National Commercial Gas Asso- 
elation held its fifth annual convention 
for four days beginning the 14th, and 
on Friday evening of the 17th there 
was a joint meeting with the Ilumi- 
nating Engineering Society. 

There were seventeen papers read 
and three set speeches at the general 
Tuesday The 
president, J. D. Shattuck, was in the 
chair at all of the sessions, which were 
held in the Concert Hall and well at- 
tended. 

The subjects of 


assembly on evening. 


the papers were 
classified as follows: Lighting (5), New 
Business (3), Management (2), Gas En- 
gines and Water Heaters (3), Adver- 
tising (1), Miscellaneous (3). 

The papers which will probably be 
of interest to the electrical fraternity 
included one on street lighting, by E. 
N. Wrightington of Boston, Mass. This 
gives a rather belated answer to the 
criticisms which have been heaped 
upon gas for public lighting in that 
city during the past year. 

From the discussion it was evident 
that a mistake had been made in at- 
tempting to light the much-traveled 
thoroughfares by means of low-pres- 
sure gas in competition with the mod- 
ern electric are lamp. 

The paper which produced the great- 
est discussion, entitled ‘‘The Best Pol- 
icy to Follow to Increase Gas Sales in a 
Town Where Both Gas and Electric 
Companies are Under One Manage- 
ment,’’ was prepared by ten men and 
presented by the editor, Clare N. Stan- 
nard, of Denver, Colo. 

The conclusion of the editors that 
the electric end should earry all of the 
lighting in the better class of resi- 
dences and business buildings was the 
chief point of argument, and it seemed 
to be the consensus of opinion that un- 
less consumers were given the oppor- 
tunity to use either gas or electricity 
that they would not be satisfied. In 
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summing up Mr. Stannard agreed that 
all houses should be piped for gas light- 
ing as well as for the fuel appliances. 

In the paper entitled ‘‘ Advertising 
to Sell Gas,’’ T. R. Eleock, Jr., pointed 
out the lines along which this feature 
of publicity could best be handled. 

The arguments in favor of gas en- 
gines in competition with either cen- 
tral stations or isolated steam plants as 
presented by W. W. Cummings, of Bos- 
ton, Mass., told their end of the story 
very well. 

The importance of good will as an 
asset was well brought out in the pa- 
per on ‘‘Inereasing Gas Sales to Ex- 
isting Consumers’’ by Glenn C. Cham- 
berlain. He described the results of a 
year’s work at Grand Rapids, Mich. 

JOINT MEETING. 

The technical sessions concluded with 
a joint meeting with the New York 
Section of the Illuminating Engineer- 
ing Society. H. Thurston Owens de- 
livered an_ illustrated lecture on 
‘*Street Lighting Fixtures.’’ The views 
eovered the practice abroad’ as well as 
at home. He showed the large use of 
flaming are lamps and the fixtures 
upon which they are hung in the large 
cities abroad, and closed with a short 
review of what is going on at home. 
He stated that during the period from 
1905 to 1907 there had been an in- 
crease of nearly 40,000 public lamps in 
the 158 cities of over 30,000 population 
in the country, or over nine per cent. 
The greatest increase was in electric 
lighting, with over 17 per cent. 

At the end of the period there were 
some 40,000 open flame gas lamps and 
nearly 45,000 open are lamps, so that 
there is still room for considerable im- 
provement. 

The lecture was followed by a de- 
seription of the lighting in the new 
sales rooms of the Consolidated Gas 
Company of New York City by V. R. 
Lansigh and C. B. Rowe, which was 
read by the latter. 

One of the features of the installa- 
tion was a set of small booths papered 
in different colors and all lighted with 
the same size lamp so as to bring out 
the marked difference in illumination 
due to absorbtion. 

THE GAS SHOW. 

The garden, canopied in pink and 
white and lavishly lighted, was indeed 
a credit to the association. 


1See Electrical Review and Western Elec- 
trician, November 13, 
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Only general illumination was pro- 
vided, the units consisting of six clus- 
ters of Humphrey five-burner inverted 
ares having thirteen lamps to each 
cluster, and twenty-eight of the same 
type, five to each cluster, a total of 218 
are lamps. Around the balcony be- 
tween each girder there were arches of 
single Reflex burners, some 500 being 
used. 

The arrangement of the booths was 
somewhat different than is usually the 
case, as there were five aisles instead 
of three, which gave more room for the 
erowds. There were nearly 200 booths 
and over half as many _ exhibitors. 
Expressed on a percentage basis the 
goods exhibited are as follows; Stoves, 
33; fuel, 18; water heaters, 8; lighting, 
21; miscellaneous, 20. The exterior of 
the building was lighted by both 
Humphrey and Welsbach inverted ares. 

NEW OFFICERS. 

The following officers were elected 
for the ensuing year: 

President, E. N. Wrightington, Bos- 
ton. 

First vice-president, H. B. MeLean, 
New York. 

Second vice-president, C. H. ‘Graf, 
Indianapolis. 

Third vice-president, 
wright, New York. 

Treasurer, P. S. Young, Newark. 

Secretary, L. S. Bigelow, New York. 

An important feature of the gather- 
ing which was neither technical nor 
social was a meeting on Tuesday even- 
ing, when George B. Cortelyou, presi- 
dent of the Consolidated Gas Company, 
and T. N. McCarter, president of the 
Public Service Corporation of New 
Jersey, made excellent speeches. 

Mr. Cortelyou spoke of the friendly 
relations which now exist between the 
public service corporation and the pub- 
lic, and showed that this was of vital 
importance to them both. 

Mr. McCarter called attention to the 
dangers of municipal ownership and of 
management by commissions. 


A. V. Wain- 





Five-Cent Rate in Pasadena. 

The Southern California Edison 
Company, consequent on the passage of 
an ordinance in Pasadena, Cal., com- 
pelling the charging for electric-light- 
ing service by meter measurement only, 
has issued a new scale of rates. For 
100 kilowatt-hours per month the max- 
imum charge is five cents per kilowatt- 
hour, or four cents when 2,000 kilowatt- 
hours are used each month. 
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An Electric Clock. 

The electric clock invented by a Mr. 
Kutnow, which was mentioned in a pre- 
vious issue of the ExLectricAL Review 
AND WESTERN ELECTRICIAN as having 
been exhibited before King Edward of 
England, is described and _ illustrated 
below, the description and diagrams 
being taken from the English Mechanic 
and World of Science, a well-known 
English semipopular mechanical and 
scientific journal. 

The construction of the clock is ex- 
tremely simple, as may be seen from 
the accompanying diagrams, and it is 
elaimed that the clock will run for 
1,000 hours and that it will go in any 
position. A single dry cell is fixed 
under the clock, from which one wire 
is connected to the plate of iron which 
runs horizontally at the base of the 
clock. Above this plate hangs a large 






HOVE & MINUTE 
HANOS 


ExreECTRO 


Fi | 
S NINSAANINTANNIANTTT ATAU acca! 
i ey re 


Shy 


wheel, constructed like the balance- 
wheel of a watch, which just clears the 
plate as it rotates. At the back is a 
spring similar to the hairspring of a 
watch. This wheel has a small mag- 
net running through its center, which 
is magnetized by the electric current, 
and pulls its end on the surface of the 
wheel round towards the horizontal 
plate below. The point, then, is to 
utilize this pulling power of the mag- 
net just at the moment that it will give 
the necessary impetus to the wheel. 
This is effected by a thin strip of steel, 
B, which is connected with one termi- 
nal of the battery; the other, as previ- 
ously explained, being connected with 
the horizontal plate below the wheel. 
As the wheel swings round, this strip 
of steel comes in contact with a knob, 
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through which the current passes, 
whereupon, the magnet becoming 
charged, the point is pulled down 
sharply to the horizontal plate. Pass- 
ing over this, the magnet is demag- 
netized, and the wheel swings on till 
the force of the oscillating spring 
brings it back again. The oscillation 
is timed, and can be regulated by the 
spring behind to take exactly a second 
each way. The movement is conveyed 
directly by a lever to the second hand, 
and the minute and hour hands are 
connected in the usual manner. 


~~ 
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Pittsburg Section, American Institute 
of Electrical Engineers. 

The Pittsburg Section of the Ameri- 
can Institute of Electrical Engineers 
held its regular monthly meeting for 
December in the lecture hall of Car- 
negie Institute, on December 14. A pa- 
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PERSPECTIVE AND SIDE VIEWS OF THE ELECTRIC CLOCK. 


par was presented by E. B. Tuttle and 
W. V. Read, of the Central District and 
Printing Telegraph Company, on ‘‘Tele- 
phone Transmission and the Oscillo- 
graph.’’ Mr. Tuttle exhibited oscillo- 
grams showing the character of current 
waves produced by different types of 
transmitters, the effect of a cable in the 
subseriber’s loop and in the inter-office 
trunk line. 

The phase shift produced by a load- 
ed cable was shown both for the cur- 
rent and voltage waves at the two ends 
of the circuit. Mr. Tuttle has succeed- 
ed in obtaining oscillograph curves of 
telephone speech currents which are ¢a- 
pable of accurate analysis to the ninth 
harmonic. One thing made very evi- 
dent in the paper was the fact that 
the even harmonics are fully as impor- 
tant as are the odd harmonics. 
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S. P. Grace and R. A. L. Snyder, of 
the Central District and Printing Tele- 
graph Company; H. W. Fisher, of the 
Standard Underground Cable Company, 
and B. P. Rowe, of the Westinghouse 
Electric and Manufacturing Company, 
discussed the paper and stated that 
they considered the results given to be 
of very great importance to the tele- 
phone industry. 


Ppuoox 
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Brooklyn Rapid Transit Pension Plan. 

Announcement has been made that 
the Brooklyn Rapid Transit Company 
has decided to inaugurate a pension 
system for its veteran employes. The 
details of the plan have been approved 
by the board of directors, and within 
a short time the scheme will be in 
working order. 

A regular schedule has been decided 
upon. Any employe who has reached 
the age of seventy years, whether in- 
capacitated or not, and any employe 
who has reached the age of from sixty- 
five to sixty-nine years and who has 
become incapacitated, and has made 
application or has been recommended 
for retirement, will be entitled to re- 
ceive fifty per cent of his average 
monthly pay in the ten years immedi- 
ately preceding retirement, if he has 
been in continuous service thirty-five 
years or more. If his service is be- 
tween thirty and thirty-five years, con- 
tinuously, this pension will be adjusted 
at forty per cent. If the continuous 
service is between twenty-five and 
thirty years, the pension will be ad- 
justed at thirty per cent. Further pro- 
vision is made for employes under 
sixty-five years of age and of thirty 
years’ continuous service, who have be- 
come ineapacitated. These last may 
also be admitted to the pension provi- 
sions. 


— 
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New York Elevated Business Improv- 
ing. 

The Interborough Rapid Transit Com- 
pany has given figures which show that 
while traffic on the subway has steadily 
increased since it was opened, the pat- 
ronage of the company’s elevated lines 
has not fallen off, but will surpass all 
previous records this year. The banner 





year with the elevated was 1904, the 
year before the subway was opened, 
when it carried 286,534,195 passengers. 
If the increase for the present year 
keeps up in proportion the figures for 
1904 will be beaten this year by more 
than 5,000,000. 
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THE CHICAGO ELECTRICAL 
SHOW. 





ILLUMINATION AND DECORATIVE FEATURES. 





The plans for the 1910 electrical 
show, which will be held at the Coli- 
seum, Chicago, Ill., January 15 to 29, 
under the auspices of the Electrical 
Trades Exposition Company are pro- 














DETAILS OF BALCONY FRIEZE AND 
SHIELD TRANSPARENCY. 


ceeding apace. With the returns just 
in it is evident that in point of space 
contracted for the show will be a rec- 
ord-breaker and that a truly represent- 
ative exposition of electrical and kin- 
dred devices will be maintained. A 
number of features of extraordinary 
interest will be shown; notably the 
Wright aeroplane, the property of the 
United States Government, in charge 
of the Government wireless and aero- 
plane experts, the model garage, and 
the lecture room where the Common- 
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DETAILS OF FIXTURE OVER CENTER 
OF BOOTH. 


wealth Edison Company will make 


demonstrations of all manner of elec- 
trical devices. 

In point of illumination and decora- 
tion the Chicago show has always set 
- a mark which has established new de- 
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grees of effectiveness. The plans for 
the coming show, it is expected, will 
develop a lighting and decorative 


scheme which will far excel the re- 
markable spectacles which have here- 
The scheme 


tofore been worked out. 










Ceiling of 
Sunburst on’ wood 


Cover 





Vol. 55—No. 26 


tinuous arched truss, the apex of the 
crossing arched members being directly 
above the center of each booth. Over 
the larger spaces there will be a clus- 
ter of five 100-watt tungsten lamps 
with Holophane diffusing reflectors 


Band stand 


(ay 





Bunting 
Back 


DETAILS OF LIGHTING ARRANGEMENT AND CEILING 
DECORATION. 


this year will be essentially decorative 
and spectacular, and still the illumina- 
tion of the objects exhibited, and, in 
fact, the flux of light over the entire 
illuminating plane will have a higher 
value than heretofore. The light in- 


















partially surrounded by an art glass 
dome. Over the smaller spaces there 
will be a similar light cluster equipped 
with five sixty-watt lamps. On the cor- 
ner posts of the spaces there will be a 
sixty-watt lamp inside of the art glass 
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TYPICAL CROSS SECTION, SHOWING LIGHTING ARRANGE- 
MENTS FOR BOOTHS. 


tensity will be softened by the use of 
multicolor effects, and the enlarging of 
a familiar stage picture will give the 
overhead decorations a strikingly pic- 
turesque appearance. 

Over each booth there will be a con- 


effect, and on the taller posts inter- 
cepting the loops there will be a 150- 
watt lamp enclosed in the art glass ef- 
feet. 

The side spaces will be illuminated 
by similar tungsten lamp sets and art 




















December 25, 1909 


glass domes. These fixtures, however, 
will be suspended by chains from 
cranes extending from the balcony. 

Extending all around the balcony 
rail which flanks the exhibition space 
on every side, there will be a canvas 
frieze which will be painted in sym- 
bolic representations, with a_ shield 
and transparency in art glass effect 
spaced at every twenty-two feet. Be- 
hind each shield there will be placed 
six sixteen-candlepower carbon lamps. 
The windows throughout the building 
will be shielded by heavy paper cov- 
ering to exclude all outside light. 

The entire canopy of the dome will 
be covered with dark colored bunting, 
shutting off the roof trusses and steel 
work, and a continuous effect of a gold 
and silver sea will be created by gold 
and silver tinsel streamers. At each 
end of the Coliseum the rays from a 
battery of Ryan scintillators. will 
throw out a flood-light effect, giving 
the dome an appearance of an irides- 
cent and scintillating mass of color. 
The scintillators will be so arranged 
and focused that every portion of the 
floating tinsel will be flooded with 
light. 

It is expected that the model garage, 
which will be installed by the Com- 
monwealth Edison Company, will prove 
of great value in demonstrating to the 
central-station visitors the practicabil- 
ity of building up a valuable service 
in the charging of vehicle batteries. 
The lecture hall will also present a 
valuable opportunity for the house- 
holder to become acquainted with the 
methods of operating domestic appli- 
ances and with the economies which 
ean be secured through the utilization 
of electric utensils. 


pow 
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Peat Fuel for Large Electric Plant. 
Peat fuel will be used in an electric 
station being erected in Germany. The 
new plant is being installed in the re- 
gion to the southwest of Oldenburg, 
and it lies in the vicinity of extensive 
peat fields from which the supply is 
to be secured. The electric plant is 
laid out on a large scale, and when 
completed it will be one of the largest 
in the country. It is to furnish ecur- 
rent over a network of power lines 
which will cover the entire Duchy of 
Oldenburg, within a radius of 40 miles. 
Probably the new station will be 
completed about the end of next year, 
and in the meantime measures are be- 
ing taken to find out about what 
amount of current will be taken. 
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National Electric Light Association’s 
Commercial Programme Com- 
mittee Meets. 

The first meeting of the commercial 
programme committee of the National 
Electric Light Association was held 
at the offices of Henry L. Doherty & 
Company in New York city recently to 
formulate plans for the next conven- 
tion. There is a strong sentiment in 
favor of a curtailment in the length of 
the commercial programme next year, 
so that the principal topics of interest 
may be taken up and discussed widely. 
With this in view, therefore, fewer pa- 
pers will be presented, and no effort 
will be spared to bring out a thorough 
discussion from all members. 

The committee will hold its second 
meeting in Chicago during the fifth an- 
nual Electrical Show, as the guests of 
H. M. Byllesby & Company. 
Westchester and Portchester Roads to 

Unite. 

The New York city Board of Esti- 
mate has approved the application of 
the New York & Westchester Railway 
to consolidate with the New York, 
Portchester & Boston Railway under 
the former name. 

The application has been. before the 
board for a year. During that time 
construction work in the Bronx has 
been held up, although pushed vigor- 
ously in Westchester. Both companies 
are now owned by the New York, New 
Haven & Hartford. 

Francis Lynde Stetson appeared for 
the petitioners, and assured the board 
that haste would be made in giving 
swift transportation between One Hun- 
dred and Thirty-second Street, the 
Bronx, and all parts of Westchester. 
The route, as agreed upon, is from 
Portchester along the Sound shore to 
Mount Vernon, where another branch 
from White Plains will join the Sound 
line, and the two combined. will paral- 
lel the New Rochelle branch of the 
New Haven to [Lincoln Avenue and 
One Hundred and Thirty-second Street. 

Authority is given to abandon such 
portions of the routes of the two com- 
panies as are not necessary to form a 
continuous route from the Harlem 
River in New York city to Portchester, 
Westchester County, with a branch line 
from One Hundred and Seventy-sev- 
enth Street to Throgg’s Neck, and an- 
other from Mount Vernon to White 
Plains, or to Elmsford, in case the ap- 
plication to abandon that portion of 








the line from White Plains to Elmsford 
should hereafter be denied. The con- 
struction of the consolidated railroad 
as a single road is approved. 

The Commission has denied the com- 
pany’s application so far as it requests 
the abandonment of a portion of its 
route from Classon’s Point to Throgg’s 
Neck. 
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Opening in Germany for Electrical 
Hearing Devices. 

An American consular officer in Ger- 
many reports that electrical hearing 
devices consisting of an earpiece and 
sound receiver have not been produced 
by German manufacturers and are ap- 
parently unknown in that market. He 
states that dealers in this class of de- 
vices express a lively interest in the 
subject and furnishes the names of two 
firms that would like to secure samples 
for distribution, to be tested as to prac- 
ticability. Before attempting to intro- 
duce this article the firms are anxious 
to know whether or not it is protected 
by a German patent. If this is not 
the ease, it would be useless to build 
up a trade, which could be easily di- 
verted by German manufacturers who 
might produce the same article at a 
lower price. Inquiries should be ad- 
dressed to the Bureau of Manufactur- 
ers, Washington, D. C., quoting File 
No. 4207. 
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Governmental Supervision of Electrical 
Supplies at Guatemala. 


As the outcome of the special legis- 
lation giving the Guatemalan Govern- 
ment direct supervision of all electrical 
enterprises, a Presidential decree of 
October 21, 1909, allows the importa- 
tion of electrical supplies only on 
written permission granted by the War 
Department upon application. 

The decree also requires such enter- 
prises now existing to furnish to com- 
petent authority the description and 
destination of all orders for material 
placed before the promulgation of the 
present law. 

a 

Electrical Enterprise in Australia. 

It is reported that no less than twen- 
ty suburban municipalities in the 
neighborhood of Melbourne, Australia, 
are promoting a scheme for the erec- 
tion of electric-lighting and power sta- 
tions. The services of an expert are to 
be employed to make a report on-the 
cost of the venture. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


PRESENTATION AND DISCUSSION OF MR. 
DOHERTY’S PAPER — ‘‘COMMENTS ON 
THE DEVELOPMENT AND OPERATION OF 
HYDROELECTRIC PLANTS. ”’ 


The 241st meeting of the American 
Institute of Electrical Engineers was 
held in the Engineering Societies 
Building, New York city, on Thursday 
evening, December 16, 1909. Directly 
after President L. B. Stillwell had 
called the meeting to order Secretary 
R. W. Pope announced that at the 
meeting of the Board of Directors held 
in the afternoon seventy-four Asso- 
ciliates were transferred to the grade 
of Member. The meeting was held un- 
der the auspices of the high-tension 
committee of the Institute and was de- 
voted to the presentation and discus- 
sion of a paper entitled ‘‘Comments 
on the Development and Operation of 
Hydroelectric Plants,’’ by Henry L. 
Doherty: 

In introducing the author of the pa- 
per, President Stillwell referred to a 
conference held two weeks previously 
with one of the prominent officials of 
the Federal Government, who is giv- 
ing attention to the subject, the latter 
having remarked that he had examined 
the waterpower prospectuses of certain 
well-known banking firms, in which it 
was stated with positive conviction 
that profits of thirty and forty per cent 
were certain. On the other hand, if we 
look around us we find a large number 
of the more important waterpower de- 
velopments which have been attempted 
in the last five years in the hands of 
receivers. The president of one of the 
electric companies said that he thought 
three per cent would be probably about 
the average return which the hydro- 
electric developments thus far have re- 
ceived upon their investment. True 
conservation demands the most prompt 
possible utilization of our water pow- 
ers consistent with due regard to the 
rights of the people as a whole. 

Mr. Doherty then presented his ex- 
cellent paper, an abstract of which fol- 
lows: 


Near the beginning of his paper Mr. 
Doherty stated that there is probably no 
other class of securities which deserves so 
well the support of the public as those is- 
sued by companies owning and operating 
successful waterpower properties, and hav- 
ing a permanent and relatively non-competi- 
tive market. All of our waterpower plants 


will tend to grow more and more valuable, 
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as it is improbable that fuel will ever sell 
at a lesser cost, and more than probable 
that the cost will gradually increase. Al- 
most every other class of industrial or in- 
vestment property is apt to depreciate at a 
much greater rate, and be subjected to 
greater seen and unforeseen risks. Com- 
pared with almost every other class of in- 
vestment, a waterpower plant is far prefer- 
able. The source of supply is, in the main, 
perpetual, although in some instances some- 
what modified by timber operations and 
changes in meteorological conditions. 

Probably the greatest stroke of states- 
manship of the last national administration 
was the interest aroused in the conservation 
of our natural resources. Unfortunately, the 
efforts of the administration were either 
largely misdirected or very generally mis- 
undersiood in regard to water powers. Im- 
mense amounts of power are daily going to 
waste. The tendency of the Federal Gov- 
ernment, and of many of the state govern- 
ments, seems to be directed toward ob- 
structing rather than encouraging the de- 
velopment of water powers. The most 
pressing need in the matter of the conserva- 
tion of our natural resources lies in the di- 
rection of conserving our various sources of 
fuel supply. Every undeveloped water pow- 
er means a constant unnecessary fuel con- 
sumption. Governments, both state and na- 
tional, should remove as far as_ possible 
every unnecessary obstacle to waterpower 
development. Rights of eminent domain 
should be given universally to waterpower 
projects. Encouragement, and perhaps di- 
rection, should be given which will insure 
the development of the greatest possible 
portion of the total energy available from 
our streams. 

Combination projects for both irrigation 
and power can often be made highly profit- 
able where commercial success for either 
project alone would be impossible. It fs 
therefore necessary that the engineer who 
has the responsibility of determining the 
value of prospective power developments 
should be proficient in the engineering of 
irrigation----and it is probably impossible 
fully to cover the field of hydroelectric en- 
gineering as well. This opens up to this 
Institute a necessary field of work which 
even now seems somewhat strange and a 
few years ago would have been entirely re- 
mote. Power and irrigation projects, where- 
in the power must be generated at one 
point and transmitted to another point and 
there provide irrigation by means of pump- 
ing, is alone worth serious consideration. 
The present state of the art in electrochem- 
ical processes is a factor which makes pos- 
sible the profitable development of many 
water powers. Still further developments 
along electrochemical lines may add materi- 
ally to the value of waterpower projects 
which now have no available market. Spe- 
cial attention should be paid to processes 
which do not require a continuous supply of 
current, thus permitting the utilization of 
power from water which would otherwise 
run to waste. 

Failure to realize expectations in regard 
to cost of development, amount of power to 
be sold, existence of market (or of market 
at the price anticipated) and reliable service, 
have played an important part in the retarda- 
tion of development of waterpower projects. 
It would contribute much to the ease of de- 
veloping the now unused water powers if 
these difficulties could be overcome, or if 
the public could be made to understand the 
degree of risk and the cause for the exist- 
ence of the risk. The engineering investiga- 
tion to determine the cost of a hydroelectric 
power proposition, and the exact amount of 
power available, is often a very expensive 
matter. There is no reason why waterpow- 
er projects, with reliable stream gaugings 
covering a number of years, cannot be esti- 
mated, as to cost of construction and earn- 
ings, to a degree of accuracy closely ap- 
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proaching that which now pertains to the 
construction and earnings of modern office 
buildings, or similar enterprises. After a 
proper examination has been made of a pro- 
posed waterpower plant, where the behavior 
of the stream is a matter of reliable record 
for several years, an enterprise of this char- 
acter can safely be undertaken on a very 
narrow margin of profit. If, however, the 
investing public is offered a proposition for 
which a return of ten per cent is estimated 
by conservative operators, based on careful 
and complete investigation, while other op- 
erators offer investment in a project for 
which they promise forty per cent, the ten 
per cent proposition is apt to go begging, 
even though it be well known that the 
source of the forty per cent proposition is 
not of a character to warrant the invest- 
ment of real money. 

The problem of reliable service from long 
transmission lines is much further from so- 
lution that all of the other problems that 
have done so much to contribute obstacles 
to rapid development. Good engineering 
talent and other proper precautions will in- 
sure that the cost of construction shall be 
no greater than that promised. The best of 
engineering talent does not seem, however, 
able to promise for a transmission line the 
same continuity of operation that can be 
secured from a steam plant located at the 
point where the power is to be used, and 
this introduces many serious obstacles to 
the development of our waterpower projects. 
The importance of continuity of service var- 
ies in degree with almost every customer 
served. To some industries a mishap which 
causes even a fall in voltage or a change in 
frequency may be a serious matter. 

There have arisen many matters that 
deserve further thought and consideration by 
the engineers who are brought in contact 
with waterpower work, not only for their 
own benefit, but also for the education of 
the investing public and the power-purchas- 
ing public. Some of these are: 

1. Methods to insure against interrup- 
tions or to lessen the harmful effect of 
interruptions. 

2. Equipment to insure against interrup- 
tions or to lessen the harmful effect of in- 
terruptions. 

3. Penalties for interruptions of service 
or insurance against interruptions. 

4. Methods of charging. 

5. Classes of service which can be ad- 
vantageously supplied. 

6. How to develop the market selected. 

7. How to figure the amount of power 
it would pay to develop. 

8. Calculations on depreciation. 

9. Methods to determine the accuracy 
of engineer’s estimates. 

As to the first, with reliable reverse cir- 
cuit-breakers, the tying in of several hydro- 
electric plants offers some insurance against 
interruptions. If central-station companies 
are to be supplied, it might sometimes be 
commercially practicable, where the reach- 
able market greatly exceeds the capacity 
of the plant, to run the transmission lines 
to several central stations, with the idea 
that no one of the stations will attempt to 
take more than .a portion of its base load, 
and will always have some steam apparatus 
in operation, the capacity of which can be 
quickly increased to take care of any in- 
terruption of service from the hydroelectric 
plant. In one case, arrangements were 
made several years ago to install a large 
steam turbine in connection with a rela- 
tively small waterpower plant, the gener- 
ator of the steam turbine being designed 
to run as a motor while the vacuum on the 
turbine blades was maintained to reduce 
the windage loss, with the governor of the 
turbine so arranged that the slightest re- 
duction in speed would cause the steam 
valves to open and the turbine immediately 
to pick up the load. 
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In regard to the second point, equipment, 
it is customary on all important transmis- 
sion lines to use either two circuits on the 
same pole-line or two circuits each on its 
own pole-line, the latter being preferable. 
Perhaps greatly added reliability could be 
secured by the use of extra conductors on 
each pole-line, with effective switching ap- 
paratus that would enable the extra con- 
ductor to be brought into use as quickly as 
possible. The use of storage batteries is 
the first thing that occurs to one as a pro- 
tection against interruptions, but their high 
investment cost and high cost of mainten- 
ance make them. practically prohibitive 
when used purely to prevent interruptions 
of service. Gas engines would be almost 
ideal, but the high investment charges 
make them practically impossible. How- 
ever, they have been adopted in some in- 
stances. A gas engine can be put into op- 
eration with marvelous rapidity, the time 
required being fixed by the time the elec- 
trical generator can be energized. Gas 
storage can be provided at a cost of ap- 
proximately fifty dollars per 1,000 cubic 
feet, with no operating stand-by loss. 
Where producers are used, if the fires in 
the producers are maintained in proper 
condition, no storage capacity is needed; 
and perhaps no other similar class of ap- 
paratus can be run with such a small stand- 
by operating charge as a gas producer. Un- 
fortunately, however, a gas-engine power 
station represents such a high first cost 
that, in spite of the higher efficiency of the 
gas engine and the lower stand-by losses 
of the gas-gencrating apparatus, the com- 
mercial cost for purely relay service is high- 
er than for steam equipment. 

If provision must be made for protec- 
tion to service, a modern steam equipment 
offers about the lowest commercial cost. 
The boilers chosen should be able to have 
their fires withdrawn without causing leaks, 
and boilers should be chosen having the 
least stand-by loss in relation to their maxi- 
mum capacity. This means a boiler of 
either very high capacity or very low radi- 
ation and ventilation losses. It is Mr. 
Doherty’s opinion that for this class of 
service the internally fired boiler deserves 
careful consideration, but perhaps only in 
a modified form. This type of boiler, how- 
é€ver, would be apt to be limited before 
other limiting features were reached by 
the lack of flue-gas conductivity of its fire 
tubes, which could be compensated for by 
a high draft pressure, but better compen- 
sated for by a modification in design. If 
boilers are not to be run on bank, but 
are to be fired up if an interruption occurs, 
the methods to be used for quickly start- 
ing the boilers are of great importance. 
The use of oil for fuel probably insures the 
greatest speed in starting up, but this fuel 
is often prohibitively expensive. It is, how- 
ever, possible to use oil simply as an aux- 
iliary in the starting of the boilers and 
then substitute coal, either hand-fired or 
machine-fired. Powdered coal is almost the 
equivalent of oil or gas, and is ideal for 
the class of service under consideration. It 
probably costs more to powder fuel than 
to burn it, as received, with machine stok- 
ing; but for relay service, while the operat- 
ing cost per ton of coai handled would be 
more, the investment charge would prob- 
ably be far less; and a great gain would 
be made in the speed of starting as com- 
pared with ordinary coal fires, and a much 
greater economy of labor could be secured. 

In the choice of steam engines the steam 
turbine would seem to be the only one 
worth consideration. The low first cost of 


steam turbines, including building, founda- 
tions, etc., should alone be enough to war- 
rant their adoption. 

As regards the third point, Mr. Doherty 
gives some facts from a recent negotiation 
for the purchase and supply of power be- 
tween a centralstation company ‘and a 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


hydroelectric supply company, the question 
of continuity of service being given serious 
and detailed consideration. The central- 
station company was not desirous of col- 
lecting any penalties, but insisted that it 
should have service of such degree of re- 
liability that no serious damage should re- 
sult from such interruptions as might occur 
to the business it then held, and that would 
enable the same rapid development of the 
business as then obtained to be continued. 
[t was concluded that any interruption, re- 
gardless of the length of such interruption, 
was harmful, and that the longer this inter- 
ruption continued the more serious it be- 
came. It was also decided that one or more 
interruptions to the service immediately 
following the first interruption would prove 
more disastrous than if these interruptions 
were evenly distributed throughout the year. 
As insurance against excessive interruption 
was being sought, and as the only insur- 
ance possible was that to be obtained 
through operation of the steam plant, it 
was decided that insurance should be ob- 
tained by running the steam plant (fully 
energized and ready to instantly take the 
load in case of interruption to the hydro- 
electric service) at such times and for such 
lengths of time at a stretch as might be 
necessary to insure against interruptions 
coming oftener than at certain intervals. 
For example, to take an extreme case of 
the simplest form, suppose it had been de- 
cided that no interruptions of any kind 
whatsoever were permissible more than 
twice in any twelve months. Then after 
any interruption the steam plant would be 
run for six months, ready to take the load 
at any time in case of failure of the hydro- 
electric supply. This would insure only 
two interruptions per year; for if another 
interruption occurred after the end of the 
six months, the steam plant would be run 
another six months, thus completing the 
year with only two interruptions. 

Regarding the fourth point, so many dif- 
ferent methods of charging have been used 
that it is not surprising that even those 
skilled in the art are not familiar with all 
the deviations or the reasons for them. 
The individual user cannot afford to pay 
more than the value of the service to him. 
The cost to him of supplying his own re- 
quirements will depend on (a), the maxi- 
mum capacity he may demand, regardless 
of when this demand may occur, and (b), 
the total amount of current generated. His 
investment will be influenced by certain 
preparatory charges; and, generally speak- 
ing, the larger the capacity installed the 
less the cost on a unit basis of capacity. 
While not always recognized, the cost of 
operation will be influenced, not only by the 
load-factor, but by the form of the load 
curve. The cost to the supplying company 
depends primarily on the demand of the 
consumer at the time of the hydroelectric 
company’s simultaneous peak. Noncoinci- 
dence of imaximum demands is, however, a 
legitimate source of profit to any supplying 
company. 

In central-station practice large numbers 
of consumers are eventually developed hav- 
ing so small a current consumption and 
maximum demand that what might be 
termed the “consumer charge” assumes so 
much greater importance that it cannot be 
neglected. In fact, the condition has been 
reached where a large group of our central- 
station consumers requires a greater invest- 
ment and maintenance expenditure. for 
meters alone than is required for the gener- 
ating equipment necessary to supply them. 
The capacity cost to supply many consum- 
ers is far greater to the hydroelectric com- 
pany than would this same cost be if the 
consumer supplied himself. On the other 
hand, the cost for current to the hydroelec- 
tire company is generally very small com- 
pared with the cost to the consumer were 
he to supply himself. The capacity the 
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consumer should pay for should generally 
be based upon his absolute maximum peak 
experienced at any period throughout the 
year. Any other method of arriving at the 
capacity charge is apt to lead to great in- 
equities. 

In referring to the fifth point, Mr. Doherty 
gave the following illustration: The cost 
of service from an individual steam plant 
might be represented by 100,000 units per 
kilowatt of capacity plus 100 units for each 
kilowatt-hour, while the cost of service 
from a hydroelectric company might be as 
much as 400,000 units per kilowatt of ca- 
pacity plus ten units per. kilowatt-hour, 
being a relation in the first case as 1 is to 
1,000 and in the second case as 1 is to 
40,000. In spite of this great discrepancy 
in the relation between the fixed and out- 
put factors in the two cases, there is, nev- 
ertheless, the same cost of service at ap- 
proximately thirty-eight per cent load-fac- 
tor. With a load-factor of less than this 
the cost of service: from the steam plant 
is the lesser, and at more than thirty-eight 
per cent load-factor the cost of service from 
the hydroelectric plant is the lesser. 

By securing a number of consumers of a 
diversified character, even though more 
transmission lines are necessary, a good 
load-factor can often be secured in spite of 
the fact that the individual consumers may 
have poor load-factors. And by getting 
consumers to adapt their operations to the- 
ability of the hydroelectric company to 
supply-_that is to say, by using some form 
of what is now called “limited service’— 
this same end can be realized. Rational 
methods of charging, properly explained 
so they can be understood both by con- 
sumeérs and by. prospective consumers, will 
do much to contribute to a good load-factor. 

The future situation in the hydroelec- 
tric supply business will, however, eventu- 
ally be that of the market greatly exceeding 
the supply, and the natural remedy will be 
the installation of steam plants by the 
hydroelectric companies to enable all pos- 
sible available water to be used. Central- 
station steam-power plants have been made 
a success in competition with individual 
steam plants, and the success of steam 
plants in connection with hydroelectric 
plants should be even more pronounced. 

Regarding the sixth point, Mr. Doherty 
said that many disappointments have been 
due to failure to develop the available mar- 
ket, or by tardy development of this mar- 
ket. A completed plant with an undevel- 
oped load can create a deficit of expected 
earnings which will require many months 
of subsequent operation to wipe out. The 
transmission lines should be completed at 
the earliest possibie moment, regardless of 
when the hydraulic generating plant can be 
put in commission; and if steam plants can 
not be taken over from prospective con- 
sumers to give in the aggregate enough ¢ca- 
pacity to carry on the development of the 
load, a relatively small steam plant in con- 
nection with the initial development of the 
waterpower plant should be installed new, 
and be added to as rapidly as required to 
insure a proper load when the hydroelectric 
generating station is paced in commission. 

Delays in securing business are often 
due to the inability of industrial establish- 
ments to change over their equipment until 
a natural period of shutdown occurs; and 
failure to take advantage of one of these 
natural periods may defer the time of get- 
ting this business for a matter of many 
menths, or perhaps years. The financial 
inability or indisposition of industrial plants 
to equip themselves with drives often oc- 
casions a serious retardation in the devel- 
opment of the expected load, and many 
power companies would find it greatly to 
their advantage to finance the expense for 
their customers to use electric power even 
though compelled to take long deferred pay- 
ments and more or less risk. 
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As to his seventh point, it was the 
author’s belief that eventually hydroelectric 
companies will develop and sell all of the 
power that can be generated economically. 
To do this, in the absence of extensive res- 
ervoir capacity, will necessitate a heat-en- 
gine auxiliary plant to supplement the hy- 
draulic plant during low-water periods. Let 
us assume a_ hydroelectric development 
having simply a dam from which the water 
immediately enters the turbines and is im- 
mediately discharged to the river below the 
dam without any expensive canals, flumes, 
ete. In this character of development, hy- 
draulic apparatus can be installed for car- 
rying the peak load at a very much lower 
cost per kilowatt of capacity than by the 
use of steam. Not only this, but in this 
character of development all inequalities 
of load should be taken care of in the 
hydraulic plant; and if it is necessary to 
run the steam plant, the steam load should 
be run for such time, and at a uniform rate, 
as will secure the most economic generation 
of steam power. Steam plants or steam 
units can be started up and shut down only 
at considerable expense, while water units 
ean be estarted up and shut down at prac- 
tically no expense. In the character of de- 
velopment used above as an example, with 
a market which far exceeds the water sup- 
ply, and where fuel is relatively high, the 
hydraulic capacity installed can be equal to 
the maixmum four days’ supply of the 
stream. 

Relative to the eighth point it was noted 
that practically all of the present assump- 
tions for depreciation are too high. Figures 
applied to depreciation are used in a general 
sense without regard to what the plant con- 
sists of. The character of construction will 
largely influence the rate of depreciation. 
It is manifest that a plant having ten per 
cent of its investment in wooden poles and 
twenty per cent of its investment in a ma- 
sonry dam will have a higher rate of de- 
preciation than the plant which has only 
two per cent of its entire investment in 
wooden poles and over fifty per cent of its 
entire investment in 2 masonry dam. 

Regarding his ninth and final point Mr. 
Doherty said that checking and rechecking 
plans by the same, or other, engineers may 
not disclose the omissions or errors, while 
complete independent reports by two or 
more separate engineering corps, and the 
comparison of these reports, will practically 
insure against all omission and all miscal- 
culations, making it possible to do the de- 
velopment work for the cost anticipated 
with a realization of all the power and the 
expected market at the price predicted. 

In conclusion the author stated that the 
Institute can do valuable work: By educat- 
ing the public to the recognition of the val- 
ue of hydroelectric securities; by such con- 
sideration and discussion as will bring about 
a proper attitude on the part of the public 
officials toward the development of our 
water powers; by papers and discussion on 
the methods of planning and developing 
which will insure that existing streams will 
be developed so as to realize more nearly 
their maximum economic possibilities; by 
papers and discussion on projects collateral 
to hydroelectric development; by encourag- 
ing frank and open discussion of past errors 
and their causes; by the consideration of 
methods and equipment to insure continuity 
of service and of penalties for and insurance 
against interruptions; and by educational 
work on methods of charging, rates of charg- 
ing, and factors which go to make up the 
cost and value of service, coupled with the 
endeavor to standardize all terms of ex- 
pression. 


The spirited discussion, which fol- 
lowed the presentation of the paper, 
was under the leadership of Ralph D. 
Mershon, chairman of the high-tension 
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committee. An unusually large num- 
ber of members had contributed writ- 
ten discussion, so that the speakers 
were limited to seven minutes each. 

Past-President Henry G. Stott opened 
the oral discussion by considering the 
question of the use of a steam plant as 
a reserve, and what proportion that 
steam plant should be, to get the most 
economical results. If we could take 
an ideal condition, such as the lighting 
of a large city, we would probably not 
end by wanting all our power from a 
hydraulic plant. We would find it pos- 
sible to generate part of that power— 
and for many reasons—from a steam- 
power plant. There is only one type 
of steam plant to consider, and that is 
the steam-turbine plant. Mr. Stott 
thinks that type could be modified so 
as to cut the investment charges in 
two. There is only one problem we 
have in hand, and that is the fixed 
charges. The operating charges are al- 
most negligible, compared to the fixed 
charges. The suggestion was made by 
the author of the paper that powdered 
fuel should be used, but there is no 
furnace found which will stand pow- 
dered fuel. The heat generated is so 
intense that no grate can stand it. 
Another point on which he differed 
from Mr. Doherty was as to holding 
the steam plant in reserve, he believing 
it better to operate it every day during 
peak loads. He considered the prob- 
lem as based on a series of load curves 
representative of a large city, and 
which combined a lighting load, a rail- 
road load and an industrial power 
load. Summing up his conclusions Mr. 
Stott showed a curve illustrating the 
average cost of power with different 
combinations of hydraulic and steam 
plant. The best combination in winter 
he stated as sixty per cent hydraulic 
and forty per cent steam. In the sum- 
mer he said that forty per cent hy- 
draulic and sixty per cent steam gives 
the best results. 

S. E. Doane had prepared an extend- 
ed discussion of most of the features 
covered in Mr. Doherty’s paper. He 
thought that the mild language used 
in stating the importance of speedy de- 
velopment in water powers as a means 
of conserving our natural resources is 
entirely inadequate. Attention should 
be called to the value of nitrogen in 
maintaining the fertility of the soil. 
Coal burned under our boilers yields 
no nitrogen for fertilization, while the 





Vol. 55—No. 26 


coal distilled for gas making and the 
coal carbonized for coke in modern 
ovens yields appreciable amounts of 
nitrogen in the form of ammonium sul- 
phate. Thus the fuel saved by the uti- 
lization of our water powers means not 
only a direct fuel saving, but also the 
conservation of the material from 
which fertilizers may be produced. The 
fixation of atmospheric nitrogen by 
means of electricity is a fruitful field 
for the utilization of cheap water pow- 
ers. Mr. Doherty seemed to imply that 
the investigating engineer is frequently 
to blame for errors in the construction 
of hydroelectric properties. This is not 
so commonly the case, however. Many 
disappointments have been due to mis- 
management and tardy action on the 
part of others. As to matters dealing 
with rates of charge, it should be re- 
membered that all electrical supply 
companies are furnishing not simply 
energy, but a service as well. The ex- 
pense in providing this service to each 
consumer bears no uniform relation to 
the energy furnished him. Therefore, 
a charge purely upon the basis of the 
energy supplied results in unjust in- 
equalities between consumers. Mr. 
Doane did not concur in the belief that 
the Seotch type of boilers promises 
greatest economy for the reserve steam 
plant. As to the method suggested for 
insurance against interruptions of serv- 
ice, it would seem to be necessary to 
consider the time of day or night when 
the interruption ocurs. In the develop- 
ment of a suitable market for the power 
the engineer and commercial man must 
work together. Mr. Doane advocated 
that complete surveys of every stream 
capable of yielding power be under- 
taken by the federal or state govern- 
ments and that these surveys also in- 
clude the nature of development neces- 
sary in order to secure the maximum 
power from each stream. In his con- 
elusion Mr. Doane criticized the author 
somewhat for being too concise and not 
giving the authority for many of his 
very important statements. 

Dr. Cary T. Hutchinson submitted a 
written discussion of the paper in 
which he dwelt particularly on the sub- 
ject of depreciation of hydroelectric 
plants as compared with steam-driven 
plants. The heavy depreciation of the 
latter is due to the fact that all the 
machinery used is subject to very great 
wear and tear and also because the 
type of steam generating plants 
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changes very rapidly. The end of the 
changes in these types has not yet 
been reached. In modern hydroelectric 
plants the case is quite different. The 
construction is of a kind very much 
less subject to wear and tear, and the 
efficiency of conversion is much higher, 
so that there is not such a wide margin 
for improvements. The depreciation 
due to obsolescence in the hydroelectric 
plant should therefore be small. The 
writer submitted a number of valuable 
tables, giving first the cost of modern 
medium-head hydroelectric systems; 
the depreciation of such a system; the 
depreciation in detail of the power 
house equipment, transmission line and 
substation; interest charges of steam 
and waterpower generating plants; 
cost of energy per kilowatt-hour at va- 
rious annual load-factors, and finally 
the selling price of the energy from the 
waterpower plant with six per cent 
on the investment for profit. In the 
table of fixed charges which included 
interest, insurance, taxes, depreciation 
and obsolescence, the total for the 
steam plant was given as seventeen per 
cent, and that for the hydraulic plant 
as nine per cent. Hydroelectric plants 
usually labor under a number of disad- 
vantages. The most important one of 
these is lack of flexibility. Another is 
the necessity of insuring the continuity 
of service against interruptions due 
to low water periods and to possible 
failures of the transmission lines. This 
latter requires the establishment of an 
auxiliary steam plant. To sum up 
these features it is evident why so 
many hydroelectric plants have been 
total failures from a financial view- 
point. In other words, they are so 
burdened with capital charges and 
costs that do not enter directly into the 
productive capacity of the plant that 
competition with modern steam plants 
is in many eases rendered impossible. 
The remedy would seem to be a total 
change in the methods of financing 
such propositions. 

Harold W. Buck spoke of the gen- 
eral government. There has been a 
great deal circulated during the past 
year which has given entirely false im- 
pressions about the fabulous value of 
water powers as they exist in nature. 
As a matter of fact, a mountain stream 
in a wilderness itself has practically 
no value whatever. It is only when it 
is combined with a very large expendi- 
ture of money, ranging perhaps from 
$100 to $200 per kilowatt, combined 
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with the expenditure of a great deal 
of brain power, and with much ability 
in management, financiering and engi- 
neering, that this natural geographical 
situation called a water power has a 
value. The value only in a smaller 
degree is contributed by the water, 
merely falling in its level. When a 
water power is developed and is suc- 
cessful, it is successful only in a rea- 
sonable degree. At the present time, 
and probably for many years to come, 
competition will exist with various 
forms of heat engines. The people 
have come to believe that a water 
power is an absolute monopoly. The 
government also assumes that the wa- 
ter powers will for all time continue 
to be the only source of power. This 
hardly semes to be justified. The 
energy of the water power is merely 
the converted energy of the sun. It is 
quite possible that other sources of uti- 
lization of the sun’s power may develop 
in future generations. The attitude of 
the government is such that we are 
trying to preserve our water powers 
for the sake of posterity. It may be 
that when posterity gets here it will 
not want the water powers at all, and 
in the meantime we have lost a great 
opportunity. The government also has 
adopted a_ discriminating attitude 
against water powers as distinguished 
from other natural resources. 

John Martin took up in his remarks 
the relation of waterpower develop- 
ment to the conservation of our natural 
resources, speaking particularly of 
California, where he has spent the last 
fifteen years in waterpower develop- 
ment work. In that state there are 
wet and dry seasons—sometimes eight 
months without a drop of rain—and 
an engineer must, in order to show wis- 
dom in his installation, install a ea- 
pacity equal to the minimum flow of 
the stream. Notwithstanding the diffi- 
culties to be encountered, in all the in- 
stallations he had made he had yet to 
find the year when they should experi- 
ence a shortage of water for the in- 
stallations made. The government is 
attempting to make charges for the 
utilization for power purposes of water 
stored on government lands. When 
that land is disposed of by the govern- 
ment, its right of control ceases, but it 
proposes to charge for the use of the 
water, and thereby conserve the nat- 
ural resources for the benefit of the 
people. If it would give the use of the 
water power away, and would fix a 
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minimum charge for the power, that a 
company could demand of the people it 
serves, it would then be conserving 
some of the rights of the people; but a 
man securing a water right and want- 
ing to develop a power plant, is like a 
man who wanted a horse and buggy, 
and first bought the whip. The great- 
est difficulty the Californians have en- 
countered in trying to finance their en- 
terprises has been the great desire on 
the part of greedy capitalists to listen to 
dishonest reports from engineers, who 
either do not know or would not tell 
the truth, and as the result there have 
been very many failures. As to com- 
pensation for interruption of service, 
Mr. Martin maintained that no hydro- 
electric transmission plant can afford 
to assume an uncertain euement of risk 
on the basis of the calculations Mr. 
Doherty had stated. If the pole line 
should break down at midnight and were 
not repaired until morning, it would 
be necessary to run the steam plant for 
the rest of the year for that interrup- 
tion, which might not have caused the 
railway company any inconvenience 
whatever. The question of deprecia- 
tion is largely a question as to how 
well the plant is maintained. As to the 
methods of insuring against interrup- 
tions, or lessening the harmful effects 
of interruptions, Mr. Martin read a 
communication from Mr. Downing, 
who told how the large power system 
is handled. 

P. M. Downing, engineer of operation 
and maintenance of the Pacifie Gas and 
Electric Company, communicated a short 
description of the load-dispatching sys- 
tem in use by that company. On the 
load dispatcher rests the responsibility 
of keeping the voltage normal and see- 
ing that the fluctuations of load are 
properly taken care of among the dif- 
ferent power houses.. He has absolute 
control over the service from each 
power house and over each transmis- 
sion line. Without his order no line 
changes can be made. An important 
part of his duty is the re-establishing 
of service after an interruption, with 
the least possible delay. The system 
comprises about 1,600 miles of 60,000- 
volt lines. Trouble on any line is liable 
to affect the entire system. If the trou- 
ble is far enough removed from the 
stations, the generators may not be 
thrown out. By the system of switch- 


ing in use, when trouble oceurs the 
different power houses are immediately 
separated, leaving one or more running 
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together with such lines and load as 
they can carry. A great aid to the 
dispatcher is a board showing diagram- 
matically every generating station, sub- 
station and transmission line, also 
every switch in any of these stations 
or on the lines. The switches are rep- 
resented by dummies which are ad- 
justed to show whether the switch is 
open or closed. In a system of the size 
of the one considered, which has about 
125 oil switches and 350 air switches, 
a board of this kind is an imperative 
need. 

W. M. Ryerson said many of the 
features connected with hydroelectric 
plants had been dwelt on before, but 
this was the first time the whole mat- 
ter has been treated. As to rates Mr. 
Doherty cannot mean that it is not 
legitimate for a supplying company to 
make special rates for the off-peak 
business. Regarding depreciation, in 
the state of Wisconsin the public serv- 
ice commission insists that the public 
utilities set apart a depreciation fund, 
and has even ordered a company to 
raise its rates to provide for this. 

Julian C. Smith gave the results of 
seven years’ operation of the Showini- 
gam system. This comprises a system 
about 100 miles long having two sep- 
arate pole lines and a large receiving 
station, where some ninety-five per 
cent of the power is taken at a voltage 
of about 50,000. All the power is de- 
livered through  synchronous-motor 
sets. Therefore the interruptions are 
more numerous than on many other 
systems. The table gives a classifica- 
tion of both the locations and causes 
of the disturbances. The main causes 
of troubles are carelessness or ignor- 
ance of operators, lightning, and break- 
down of machinery. The number of 
troubles due to the latter two causes 
are decreasing each year, however. 

D. B. Rushmore stated that he must 
dissent from some of the opinions ex- 
pressed in the discussion that water 
powers cannot be made reliable. Not all 
water powers are reliable, it is true, but 
there are water powers with very long 
transmission lines which are delivering a 
continuous service which very closely 
approximates that of a steam station. In 
the early forms of construction, with 
long wooden fiumes on the side of the 
mountain, exposed to rolling rock, with 
long pole lines, depreciating rapidly, the 
systems were necessarily subject to great 
interruptions. On the other hand, tak- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ing the Great Western Power Com- 
pany’s 100,000-volt plant as an example, 
since its inception that plant has been 
practically free from line troubles, as 
any well-constructed line now ought to 
be. From the engineering point of view, 
until we get to pressures above 150,000 
volts, and until we get to very much 
longer distances, there are no engineer- 
ing features which are going to limit 
waterpower development and power 
transmission; but the financial features 
are the principal points which are of in- 
terest in this connection. We all realize 
that we are going to have governmental 
supervision of some form with regard to 
the development of the natural re- 
sources, and we are all sure, when this 
supervision actually comes that we are 
going to have assistance and not retarda- 
tion in that development. <A small 
waterpower plant, especially with an un- 
even load curve, should in the present 
day never be considered without connec- 
tion with a steam auxiliary, for a water- 
power plant naturally runs best on a 
very even load, and in almost all cases 
the load curve shows very great peaks. 
When we compare hydroelectric instal- 
lations with steam installations, where 
we often have complete underground 
service, we can see that there is always a 
somewhat weak link in the chain, but 
that link is being so strengthened that 
some of the most modern hydroelectric 
plants are running without more than 
one interruption in three months, and 
that is to be considered a very satisfac- 
tory service, for in a steam plant we are 
not entirely free from a shutdown and 
from disturbances which very seriously 
interrupt the service, although, fortu- 
nately, these do not often occur. 

Written communications were also 
contributed to the discussion by a num- 
ber of other members, but on account of 
the lateness of the hour these were re- 
ferred to by name only. Among these 
were discussions by H. F. Parshall, of 
London, England; J. F. Vaughan, of 
Boston, Mass.; W. H. Gardiner, of 
New York, N. Y.; H. A. Storrs, of Den- 
ver, Colo.; E. C. Brown, of New York, 
N. Y.; M. H. Collbohm, of Madison, 
Wis.; J. H. Wilson, of Berlin, N. H.; 
James Lyman, of Chicago, Ill.; Carl 
Schwartz, of New York, N. Y.; Clarence 
P. Fowler, of Edgewood Park, Pa.; 
Chas. H. Baker, of New York, N. Y.; 
E. P. Roberts, of Cleveland, Ohio; Rob- 
ert A. Ross, of Montreal, Canada, and 
Calvert Townley. 

Mr. Doherty was called on to con- 
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clude the discussion, which he did by 
first concurring in Mr. Doane’s remarks 
on the incidental manufacture of am- 
monium sulphate from the gas producer 
and coke oven and its use for fertilizer, 
Such fertilization would provide double 
the average production of the wheat 
lands of the United States. One can 
safely assume that if all our coal were 
gasified in coke ovens or retorts, it 
would add at least $500,000,000 to the 
fertility of our soil, and considerably 
over $1,000,000,000 to our farm prod- 
ucts. As to the seeming discrepancy in 
his paper, while in one place he had 
said that below thirty-eight per cent 
the steam plant operates at lesser cost, 
and above the waterpower plant at a 
lesser cost and later that it was possi- 
ble to put in water turbines, even 
though they were only run 100 hours 
each year, it must be remembered that 
we cannot take our average investment 
cost for a hydroelectric company, in 
figuring what we ean do in the way of 
additional installation and equipment, 
because our main preparation expense 
is often work on the river, perhaps pro- 
ducing no physical property, or that 
which cannot be seen, such as the blast- 
ing out of a channel or something of 
that sort. With that type of simple 
development mentioned, namely, simply 
a dam across the river and the water 
fowing directly to the turbine, and 
from the turbine to the river below, 
while the total cost for the water power 
and transmission lines might be as 
much as $400 per horsepower, perhaps 
the additional cost of adding water- 
power units might not be over $35 a 
horsepower. Therefore we would have 
only to figure fixed charges on an ad- 
ditional $55, as the investment for each 
additional horsepower. The country is 
now influenced by the belief that our 
water powers are being controlled, or 
that an attempt was being made to con- 
trol these water powers, by a so-called 
trust. Mr. Doherty has no doubt one 
ean induce the public to abuse any- 
thing which it believes is going to re- 
sult in control by a trust. That is an 
awful bugaboo, and it is the same with 
the watering of stock. The public has 
been taught to believe that the capital- 
ization beyond the actual cost of any 
property means the watering of stock. 
Mr. Doherty does not see why the cost 
of a property need represent its capital- 
ization; he cited a hypothetical case 
where an investment of $1,000,000 re- 
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sulted in a plant worth $2,000,000; its 
capitalization should therefore have 
been $2,000,000, provided there is no 
misrepresentation of the facts. On the 
other hand, if we assume that a thing 
which cost $1,000,000, and had proven 
a failure—-in fact, had proven its ina- 
bility to earn interest on a single dol- 
lar—we could not contend that it is 
worth $1,000,000 because it cost that 
much. In other words, the cost of a 
thing does not represent its real value. 
The public has a well-developed case 
of hysterics over water powers as one 
of our natural resources and the grow- 
ing fear that some one would develop 
these and reap a profit, while very lit- 
tle has been said about the other 
natural resources, all of which have 
proved equally or more profitable than 
water power. 
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Plans for Copper Merger. 

Plans for the consolidation of the cop- 
per interests in which the Guggenheims 
are dominant have been formally an- 
nounced. 

The Utah Copper Company, which 
has been one of the largest producers, 
increases its stock from $7,500,000 to 
425,000,000 and becomes the nucleus of 
a consolidation of the several compa- 
nies. The stockholders in the Nevada 
Consolidated Copper Company and the 
Boston Consolidated Copper and Gold 
Mining Company will receive shares of 
the Utah Copper Company in exchange 
for their present holdings. 

The consolidation now effected is the 
tirst result of the policy adopted by the 
big copper producers last summer of 
making a united effort to keep a bet- 
ter balance in the copper market. 
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Morgan Gets Telephone Lines. 

In a statement made a short time ago 
Clarence Brown, counsel for James S. 
Brailey, Jr., said that J. P. Morgan and 
Company were the purchasers of the 
United States and Cuyahoga telephone 
companies. It has been contended by 
the independent telephone that the Bell 
company was purchasing these lines. 

Fire Alarm Service for Los Angeles. 

Fire alarm stations and equipment 
costing approximately $180,000 are 
either under way or planned for imme- 
diate construction in the city of Los 
Angeles, Cal. A fire alarm system cost- 
ing $35,000 is to be installed in the Uni- 
versity district. A. 
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MEAT CURING BY ELECTRICITY.' 


BY J. C. LINCOLN.? 





The gentlemen who have interested 
themselves in the electric meat-curing 
problem have been working on it for 
a good many years. After a great 
many failures, and some successes, it 
was definitely settled in 1906 that ba- 
con could be cured by electricity in 
much less time than it was cured by 
the old methods, and that the cure was 
certain. In many of the experiments 
in the preceding eight or ten years 
some of the meat would turn out very 
good; some of it would be spoiled. But 
by the date above mentioned the rea- 
sons for the troubles had been discov- 
ered and eliminated one by one, and 
for the last three years the electric cur- 
ing of meat has been carried on as a 
commercial process. 

In the electric curing of meat wooden 
tanks are employed. The dimensions 
of the tanks adopted as standard are 
fourteen feet long, four feet wide and 
four feet high, holding approximately 
4,000 pounds of meat; different 
lengths, of course, can be used. At 
each end of the vat are placed a num- 
ber of porous cups approximately six 
inches in diameter, and a little deeper 
than the depth of the vat. Inside each 
porous cup is a graphite rod; fastened 
to each rod is a wire for making elec- 
tric connection between the graphite 
electrode and the wire carrying the 
current from the dynamo to the vat. 

The vat and porous cups are filled 
nearly to the top with ordinary pickle. 
Electricity, either direct or alternating 
current, is sent into the electrodes. The 
eurrent passes through the electrodes 
into the brine which fills the porous 
cups. The current passes through the 
porous cups into the pickle of brine 
which fills the vat, and through the 
vat filled with meat to the porous cups 
and electrodes at the opposite end. 

The pickle used in the vat is the 
same as that used in the old cure; 
made up with sugar and salt, saltpeter, 
ete., and is of the same density. In 
facet, the work has been done with the 
same pickle that was used in the old- 
style method, and experience shows 
that this same pickle is well adapted 
for use with the electric cure. 

The meat is laid in the empty vat 





1 Abstract of a paper presented at the third 
annual convention of the American Meat Pack- 
poi Association, at Chicago, Ill, October 18, 


2 A director of the Electric Meat Curing Com- 
pany, Cleveland, Ohio. 
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between the porous cups in layers, sep- 
arated by wooden racks, it being nec- 
essary to use the racks for separating 
the meat so that the process of cooling 
may not be retarded. After the vat is 
filled with meat packed in this way it 
is filled with pickle, and the current is 
turned on. Approximately thirty-five 
volts at thirty-five amperes is used for 
a vat of the dimensions given. The 
meat is left in the electric bath until 
eured, which in case of bacon, is three 
to four days, hams twenty-five to thir- 
ty-five days, the extra time in the lat- 
ter case being necessary on account of 
the thickness of the lean meat. 

There is a slight heating effect due 
to the passage of the current, on ac- 
count of the electric resistance of the 
vat, which would tend to increase the 
temperature of the brine. In order to 
keep the brine temperature down to 
about thirty-eight degrees Fahrenheit, 
a circulation of the brine in the vat is 
produced, cold brine being delivered at 
one end of the vat, warm brine flow- 
ing off at the other end, flowing 
through a cooling coil, or into a vat in 
which is placed a cooling coil. In actual 
practice the temperatures of the cold 
brine flowing into one end of the vat, 
and the warm brine flowing off at the 
other end, do not differ by more than 
one or two degrees Fahrenheit. 

At the end of the time required for 
the eure, pickle is drawn off from the 
vat, the meat is removed, the vat is re- 
filled with new meat, and the old 
pickle, together with enough of new to 
bring the pickle up to proper satura- 
tion, or to replace what the meat has 
absorbed, is replaced in the vat, the 
current is again turned on for another 
three or four days, and thus the pro- 
cess of curing goes on. The meat itself 
is washed after being removed from 
the vat, and is hung up and smoked 
in the ordinary way, and shipped either 
in bulk or after being canvassed. 

The most noticeable difference be- 
tween the electric process and the old 
proeess of curing meats is in the great 
saving of time effected by the electric 
process. This saving of time means, of 
course, a much smaller floor space re- 
quired in the curing room in order to 
handle a given quantity of meat. This, 
of course, means a decreased invest- 
iment for a plant in the first place, and 
decreased amount of refrigeration re- 
quired, decreased interest on the cost 
of meat while it is being cured, and 
decreased overhead charges. 
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In a general way it is fair to say that 
the electric curing of meat will enable 
more than twice as much meat to be 
handled with the same plant as is han- 
dled at the present time. With some 
kinds of meat, curers can do much bet- 
ter than this. And this means that the 
items of interest, insurance, plant de- 
terioration and overhead charges will 
be practically cut in two in a plant 
using the electric process. Or, to put 
it another way, a plant with the elec- 
tric process can handle as much meat 
as a plant using the present process of 
twice the size. 

A remarkable thing about the elec- 
trically-cured meat is its unusual keep- 
ing quality. Another peculiar property 
of cleetrically-eured bacon is the fact 
that the flies which lay the eggs which 
later develop into skippers do not 
alight on this meat. Experience seems 
to show that this is the case, but up 
to this date I am unable to find any 
satistactory reason to explain this fact. 

Another point of advantage is the 
fact that the pickle used in the electric 
process does not deteriorate. 1 am 
told that, in the old process, after 
pickle has been used once or twice, it 
is thrown into the sewer. At the plant 
in Cleveland where demonstrations are 
being carried on, the same pickle is be- 
ing used which they started with April 
i, 1909. This pickle is just as pure 
and sweet as it was when it was first 
made up. Of course, some of the in- 
gredients contained in the pickle, such 
as salt, sugar, ete., are absorbed in the 
meat, and it is necessary to replace the 
salt, sugar, saltpeter, etc., in the pickle 
that has been absorbed by the meat 
during the curing process. The pickle 
is renewed in this way occasionally, so 
as to keep it up to its standard. 

Last but not least of the advantages 
of the electric process is the quality 
of the meat. A great many of the peo- 
ple who are eating this meat like its 
flavor better than that of the bacon 
cured by the old process. The fat in 
this meat does not frizzle up to the 
extent that the fat in meat cured by 
the old process does. The meat has a 
somewhat fresher taste, and to my pal- 
ate at least there is more of a nutty 
fiavor. 

Additional apparatus required to op- 
erate the electric cure is very slight for 
the ordinary packing house. There are 
very few packing houses at present in 
the United States which do not have 
electric current, and none of them 
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which do not have means for producing 
refrigeration. The amount of power 
required by the vat in which meat is 
being cured is approximately one kilo- 
watt for each vat. Assuming that 
electric power costs one cent per kilo- 
watt-hour—and this figure is ample un- 
less additional apparatus has to be in- 
stalled to furnish the electricity for 
the vats—the cost of operating each vat 
would be twenty-four cents per day; 
and for turning out the batch of meat 
for each vat of three or four thousand 
pounds would amount to something 
less than a dollar. The cost of the 
cooling of the vat during the process 
of the electric cure would be fourteen 
cents per day, assuming that refrigera- 
tion costs fifty cents per ton per day. 

It will thus be easily seen that the 
cost of the electricity, plus the addi- 
tional refrigeration, does not nearly 
amount to the cost of the old process 
incurred in the loss of pickle and the 
cost of labor in handling the meat 
from one vat to another several times 
during the process of the cure, to say 
nothing of the decreased size of plant 
and deerease of overhead charges 
where the new process is used. 

In the discussion that ensued, Mr. 
Lincoln said that direct current was 
no longer used in the electric meat- 
curing process. Alternating current of 
sixty cycles is now exclusively em- 
ployed, as this gives no trouble from 
electrolysis of the pickle as was the 
ease with direct current. The action 
of the electricity in the process was not 
completely understood, although the 
results were positive and satisfactory. 
There appeared to be a sort of mechan- 
ical action tending to drive the pickle 
into the meat, thus hastening the cure. 
President Ryan, although not desirous, 
he said, of advertising any particular 
process, remarked that as far as the 
palatability of electric-cured bacon was 
concerned, a piece of it which he had 
sampled a month previous, was, in his 
opinion, as sweet as any bacon he had 
ever tasted. 





Chicago, Joliet & St. Louis Railway to 
Enter Chicago. 

The Chicago, Joliet & St. Louis Rail- 
way Company now holds a license 
for entry into Chicago and according 
to newspaper reports will bring pas- 
sengers into the heart of the city over 
the tracks of the Metropolitan West 
Side elevated. This service will prob- 
ably be inaugurated before the summer 
of 1910. 
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Interstate Railways Company. 

Arrangements have been made by 
the Earle readjustment committee of 
the Interstate Railways Company to 
pay the charges and expenses of the 
Philadelphia Trust Company for acting 
as depository of interstate bonds under 
the plan of the former reorganization 
committee, which has since dissolved. 
The bonds have been held by the Phila- 
delphia Trust Company, under the in- 
struction of Edward B. Smith & Com- 
pany, managers, pending the payment 
of the depository expenses and also 
the fee claimed by Edward Smith & 
Company, as managers. 

After the depository expenses have 
been paid by the Earle committee, de- 
mand will be made on the Philadelphia 
Trust Company by bondholders for the 
release and delivery of their deposited 
bonds. It is understood that if the 
Philadelphia Trust Company does not 
then deliver the bonds that suit will 
be brought to compel such release. The 
main object is to cancel the Philadel- 
phia Company receipts now listed on 
the Stock Exchange, so that the Real 
Estate Trust Company receipts can be 
listed. aes 


System of Accounting for Small Central 
Stations. 

Working with the consent of the 
Public Service Commission, E. C. Seoe- 
bell, chairman of the committee on ac- 
counting of the Empire State Gas and 
Electric Association, has completed a 
system of accounting for the smaller 
gas and electric companies of New York 
State. The committee has evolved a 
system which is simplified to the needs 
of the companies that do not need a 
more elaborate system required by the 
commission of the larger public service 
corporations. 

The need for this small system was 
indicated by the announcement that 
ninety per cent of the gas and electric 
companies in the state of New York 
are in receipt of less than a $10,000 
yearly income. 
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Sale of Quebec-Jacques Cartier Electric 
Company. 

Conditions of the sale of the Quebec- 
Jacques Cartier Electric Company by 
the American Light and Traction Com- 
pany to the syndicate of Montreal men, 
which is going to run all the public 
utilities of Quebee under the name of 
the Quebee Light, Heat and Power 
Company, have been settled, and the 
first payment has been received by the 
American Jiight and Traction Company. 
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THE HYDROELECTRIC DEVELOP- 
MENT AND AUXILIARY STEAM 
PLANT AT LANSING, 
MICHIGAN. 


THE SYSTEM OF THE MICHIGAN POWER 
COMPANY. 





The first epoch of a comprehensive 
plan for the development of the power 
of the Grand River in the vicinity of 
Lansing, Mich., is marked by the com- 
pletion of the first development of sev- 
eral power sites owned by the Michigan 
Power Company. 

In the present hydroelectric develop- 
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PLAT OF THE HYDROELECTRIC DEVELOPMENT, 


ment together with the new auxiliary 
steam piant ample capacity has been 
provided to serve both Lansing and East 
Lansing with electric light and power 
service for the present, but as soon as 
required by the demands of the increas- 
ing power market it is the intention of 
the company to develop additional power 
sites which it owns at Dimondale, Grand 
Ledge, Eagle and Portland, and these 
will ultimately furnish a total of 18,000 
horsepower when fully developed to 
their normal capacity. 


Concrete 
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HYDROELECTRIC PLANT. 

The hydroelectric development de- 
scribed in this article is located one 
and a half miles up stream, but within 
the city limits of Lansing and not more 
than a half dozen blocks from a con- 
nected load which nearly equals the to- 
tal capacity of the plant. 

By the construction of a fifteen-foot 
dam at this point there was created a 
reservoir nine miles long with an av- 
erage width of about 1,000 feet. The 


expense involved of overflowing several 
hundred acres of valuable river bottom 
lands was considerable and in addition 
to this it was found necessary to raise 
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several steel bridges and approaches to 
the same. However, the improved boat- 
ing facilities above the dam and the 
creation of practically constant water 
level have met with the hearty approval 
of the abutting property owners. 

The construction of the dam is of 
solid monolith design with steel rein- 
forcing where necessary. It is built 
upon a solid rock foundation which was 
found quite close to the surface of the 
river bed. The dam contains a spill- 
way 100 feet long and three twenty- 
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foot tainter waste gates located at one 
end. The power house is located at the 
opposite end of the spillway. Earthen 
embankments with concrete walls ex- 
tend from the waste gates at one end of 
the dam and from the power house at 
its opposite end to the high ground on 
either side of the river, making the 
complete dam 600 feet in total length. 
A steel foot bridge is constructed 
across the spillway to facilitate reaching 
the gate operating mechanism and for 
the accommodation of the public in 
crossing the river. The flood gates are 
hand operated, but can be easily han- 
dled by one man. A reinforced concrete 


INCLUDING THE DAM AND POWER HOUSE, OF THE MICHIGAN POWER COM- 


apron extends seventy-eight feet down- 
stream from the waste gates and thirty 
feet from the toe of the spillway and 
effectually prevents the undermining of 
any part of the dam. Concrete walls 
are provided ‘o prevent the discharge 
from the waste gates washing the banks 
and to divert the waste water from the 
tail race during the flood seasons. 

The power plant building is con- 
structed of reinforced conerete to a 
height well above high water, the super- 
structure heing pressed brick with a 
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steel-trussed tile roof, the whole com-’ 


bination presenting an attractive 


pearance. The power house is provided 
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units placed in separate compartments 
from either of which the water can be 
withdrawn to facilitate making repairs 


son horizontal turbines set in pairs, each 
pair,with a center discharge. Each pair 
of wheels is fitted up with a counterbal- 


ap- 
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with a fifteen-ton hand-operated crane. 
In the plant the power equipment 
consists of two duplicate waterwheel 
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or inspection without interfering with ance flow which effectually prevents air 
the operation of the other unit. Each from being drawn into the turbines dur- 
unit consists of four fifty-inch Samp- ing low water, and at the same time 
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does not interfere with the flow of the 
water into the turbines. Each unit of 
four turbines is connected by a nine- 
inch shaft to a 540-kilowatt, 4,000-volt, 
star-connected with grounded neutral, 
sixty-eyele, three-phase, revolving field, 
General Electric alternator, operated at 
a speed of 120 revolutions per minute. 
Each group of turbines is capable of de- 
livering 1,000 horsepower with a nor- 
mal head of fifteen feet. 

Each unit has its speed regulated by 
a Lombard oil-type governor, the two 
governors being supplied by one induc- 
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and a Tirrill voltage regulator. The 
high-tension bus-bars are provided with 
a bus-tie switch located so that each 
generator can be operated on entirely 
independent circuits if desired. 

The accompanying illustrations show 
the general construction of the plant. 
The head gates are made in sections and 
ean be easily handled by one man by 
means of a small traveling hoist mount- 
ed on a permanent steel track. It will 
be noticed that the two units are ar- 
ranged with their shafts parallel to the 
stream, this being found necessary to 














DAM AND HYDROELECTRIC POWER HOUSE, LANSING, MICH, 


tion-motor-driven triplex pump. Each 
governor is equipped with an electrical- 
ly operated synchronizing device con- 
trolled from the switchboard. The tur- 
bine gate shafts are equipped with pin 
clutches by means of which the gates of 
either pair of wheels can be closed, thus 
making it possible to operate the re- 
maining pair of wheels during light 
loads at more nearly their full capacity 
and thereby increasing the efficiency of 
operation. The waterwheel shaft bear- 
ings are lubricated with grease which is 
forced through an individual pipe for 
each bearing by means of a grease com- 
pressor located at a convenient point in 
the generator room. 

The lower parts of the generator 
frames are protected from any possible 
leakage into the generator room by steel 
pans constructed to fit the inside of the 
generator bases and which extend to a 
height of twelve inches above the floor 
line. All cables are encased with lead 
and made moisture proof and run 
through iron conduits, all ends of which 
extend ten inches above the floor line, 
thus preventing any possible damage by 
water on the generator room floor. 

The switchboard is of standard con- 
struction and supplied with a full com- 
plement of instruments and meters. 
There is an equipment of oil switches 


avoid dismantling an old steam auxiliary 
plant, which had to be kept in opera- 
tion during the construction of the new 
hydroelectric plant. 

A feature of the design is the struc- 
tural steel-work of the penstock and 


es 











GENERAL OFFICES AND AUXILIARY 
STEAM PLANT. 


generator room floors which with its 
supporting columns practically carries 
the entire load, the reinforced concrete 
acting merely as a filler and protection 
for the steelwork. The safety and re- 
liability of this plant have been shown 
by several months of very satisfactory 
service, during which time some severe 
tests have been imposed. 
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AUXILIARY STEAM PLANT. 

The flow of the Grand River is sub- 
ject to extreme fluctuation, and al- 
though the low-water period during 
some years is of very short duration, yet 
it has been found advisable to provide 
auxiliary steam power up to a capacity 
of about three-fourths of the normal 
rated capacity of the waterpower devel- 
opment, and in addition thereto, to pro- 
vide sufficient steam plant capacity to 
take care of the increase in the power 
demand until such a time when the 
growth of the power market reaches a 





INSIDE THE GENERATOR ROOM. 


point where the investment in an addi- 
tional hydroelectric development will 
prove to be profitable. , 

The company’s new steam plant is lo- 
eated on the river bank at the foot of 
Ottawa Street within two blocks of the 
center of the business district of Lan- 
sing. In addition to serving as an 
auxiliary electric generating station, the 
steam plant furnishes steam for a cen- 
tral-station heating system covering the 
entire central district of the city west 
of the river. When it is found neces- 
sary to supply electricity from the 
steam plant during the heating season 
one or more steam turbines are operated 
non-condensing and exhaust directly 
into the steam-heating system with a 
back pressure varying from four to six 
pounds per square inch, except, how- 
ever, during times when but a small 
amount of steam is required, in which 
case steam from the auxiliaries is used 
for supplying the heating system. If 
this is insufficient, additional steam may 
he taken from the intermediate stage of 
one or more turbines through connec- 
tions provided for that purpose, and 
each of these turbines kept in operation 
in connection with its condenser. The 
company is now supplying steam heat 
for about 175,000 square feet of radia- 
tion and this service has proven to be 
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a very profitable branch of the com- 
pany’s business. 

The steam power plant building is a 
substantial concrete steel and _ brick 
structure and is entirely fireproof. The 
exterior is faced with chocolate-colored 
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the appearance of a four-story office 
building. Two floors of the front end of 
the engine room are devoted to the gen- 
eral offices of the company and the lower 
and upper floors for store-room pur- 
poses. The building is supplied with 
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paving blocks trimmed with concrete. 
The concrete cornices and belt courses 
are provided with electric lighting con- 
duits laid in the concrete with appro- 


UATIMATE CAPACITY 10.000 KW 


ie, 


elevator service and all the usual con- 

veniences, including a shower bath for 

the use of power station employes. 
Throughout, the power house and its 
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priate openings for receiving incandes- 
cent lamps, thus providing excellent 
outline lighting, which has proven to be 
very attractive and forms a valuable ad- 
vertising feature in connection with the 
boosting of the electric lighting busi- 
ness. The front of the power house has 


equipment are designed for future ex- 
tension to an ultimate capacity of 10,- 
000 horsepower. At present there are 
six 400-horsepower Wickes water-tube 
boilers, equipped with Green Engineer- 
ing Company chain-grate stokers; this 
combination of boilers and stokers is 
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found to be absolutely smokeless. The 
boilers and piping are constructed to 
operate at 165 pounds working pressure, 
but the piping is arranged for operating 
any number of boilers at low pressure 
if desired, valves being provided for di- 
viding the steam header at any suitable 
point. A six-inch auxiliary steam header 
is provided and constructed to form a 
loop in connection with the main ten- 
inch header. Condensation from the 
high-pressure piping and steam separa- 
tors is automatically returned to the 
boilers by means of the Damon-Zimmer- 
man patented system, in which no 
pumps, traps, steam loops or other de- 
vices except check valves and piping 
connections are required. 

The smoke flue and connections to the 
boilers are constructed of reinforced 
concrete built in sections and provided 
with proper expansion joints to prevent 
eracking. The design of the smoke con- 
nections with easy bends and baffles for 
properly distributing the gases in the 
flue, represents improvements which 
have been found highly efficient. The 
chimney is 203 feet in height above the 
boiler-room floor, twelve feet in diam- 
eter and of reinforced concrete con- 
struction. All boiler- 
feed water passes 
through a Wilcox 
automatic water 
weigher and all coal 
is discharged into a 
traveling scale hop- 
per and is weighed 
before being burned, 
thus making it con- 
venient to conduct 
continuous boiler 
tests. 

A novel feature of 
the design of this 
plant is the method 
of delivering coal 
into the elevated coal 
bunkers. This work 
is done with a loco- 
motive crane which 
is provided with a 
special forty - four- 
boom and is capable 
of hoisting coal at 
the rate of twenty tons per hour di- 
rectly from coal cars or from the sub- 
merged storage basin and delivering 
it into the elevated bunkers without 
the use of conveyors, or other auxil- 
lary apparatus. 


This same locomotive crane also 
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serves for handling the ashes after 
these have been delivered into the ash- 
pit shown on the accompanying plan. 
Ashes are taken from the steel hoppers 
located below the stokers by small steel 
cars operated on a narrow gauge track 
and automatically delivered into the 
ashpit mentioned above. This system of 
eoal and ash-handling apparatus has 
proven to be very satisfactory and has 
many advantages over any other sys- 
tem. The submerged coal storage basin 
has a capacity below the water line of 
3,000 tons and about an equal amount 
of coal ean be stored in the basin above 
the water line. The efficiency of storing 
coal submerged in water has been found 
by several authorities to amount to an 
average saving of about six per cent in 
addition to which advantage there is ab- 
solutely no possibility of spontaneous 
combustion. 

The first 1,500-kilowatt maximum ¢a- 
pacity Westinghouse-Parsons turbo-gen- 
erator unit equipped with a C. H. 
Wheeler surface condenser with steam 
operated auxiliaries, has been in service 
several months and has been found to 
operate very satisfactorily when ex- 
hausting against a back pressure of from 
four to eight pounds, and it is capable 
of developing more than its normal rat- 
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units there is also in operation one mo- 
tor-generator set, consisting of a 225- 
horsepower, 4,000-volt induction motor 
and a 125-kilowatt, 600-volt, direct-con- 
nected generator for supplying a group 
of 500-volt elevator motors which are 
located in the vicinity. There is also a 


forty-five-kilowatt motor-generator set, 
consisting of a 440-volt induction motor 
driving two 22.5-kilowatt, 125-volt gen- 
erators connected to a three-wire sys- 





SWITCHBOARD AND MOTOR-GENERATOR 
IN AUXILIARY STEAM PLANT. 


tem, supplying a circuit of small direct 
current fans and motors. 
The switchboard consists of six stand- 


ard marble panels containing all neces- ; 
sary instruments, meters, Tirrill voltage \ 
regulators and switches, also circuit-§ 


breakers for the direct current circuits, 











Turbine Room. 
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The small wiring of the switchboard is 
practically all run in conduit, and all 
generator and switchboard cables are 
lead-covered and taped with fireproof 
tape. All outgoing circuits, both alter- 
nating and direct current, are run un- 
derground from this plant to the fire 
limits of the business district. 

The engine -and generator room is 
served with a fifteen-ton hand power 
traveling crane. The entire plant is 
provided with ample and permanent 
iron stairs and runways providing easy 
access to all parts of the equipment. The 
coal bunkers are of the suspended de- 
sign constructed of reinforced concrete. 
The openings over the bunkers are closed 
or opened with an operating device from 
the boiler-room floor. 

The construction of both the hydro- 
electric and steam auxiliary plants of 
this company was done on force account 
under the supervision of and from plans 
and specifications designed by W. H. 
Zimmerman, consulting engineer, First 
National Bank Building, Chicago, who 
was also general manager of the prop- 
erty until its completion. 


o> 
—e > 





Municipal Plant Loses Money. 
The municipal electric-lighting plant 
t Grove City, Pa., shows a deficit of 





Boiler Room, 
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ing of 1,000 kilowatts under these con- 
ditions. A 2,500-kilowatt normally 
rated Westinghouse-Parsons turbo- 
generator unit, capable of developing 
a maximum of 3,750 kilowatts, is now 
being installed in connection with a 
Westinghouse-LeBlane condenser. 

In addition to the main generating 


and one panel containing remote-control 
switches and signal lamps. All 4,000- 
volt alternating current switches are of 
the solenoid operated oil type and are 
mounted on a steel framework located 
in the basement below the main switch- 
board together with all series and po- 
tential transformers and field rheostats. 


$1,433.11 for the first year of its exist- 
ence from October, 1908, and this not- 
withstanding the payment of $3,600 by 
the borough itself for sixty electric 
lights. The initial cost of the plant 
was $25,000 which was borrowed at five 
per cent. The expenses for the year to- 
taled $5,990.10, the receipts $4,556.99. 
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A 2,750-VOLT DIRECT-CURRENT 
SYSTEM.’ 





BY A. H. BARRINGER. 





The transmission of energy becomes a 
remarkably simple matter when direct 
current is employed, and given that the 
generators, rotary transformers, and ap- 
paratus could be brought to a sufficient- 
ly high voltage without the cost becom- 
ing prohibitive, and that they could be 
guaranteed as reasonably reliable and 
durable, then undoubtedly direct cur- 
rent would be an ideal agent. But the 
difficulties have proved so many, and 
the risks of installing such plants so 
formidable that, except for a few iso- 
lated instances, direct-current systems 
of any size operating at over 1,000 volts 
are practically unknown. Moreover, the 
results obtained from the few in opera- 
tion can scarcely be called inviting 
enough to encourage such enterprise in 
this field. 

Before going into details of the par- 
ticular system under review, it may be 
as well to give a brief deseription of the 
district which it is operating. 

Twickenham is one of the southwest- 
ern suburbs of London. It is chiefly 
residential, as are the other towns along 
that part of the Thames, and, except 
for a few sawmills and the like, and 
the National Physical Laboratory, there 
are no power users. This lack of day 
load is probably what influenced the de- 
signers to run direct current in the first 
instance. Twickenham is so scattered 
that there has been constant trouble in 
keeping the low-tension network bal- 
aneed and up to standard pressure. The 
area supplied at present is about twen- 
ty-five square miles, but the company 
has powers which will eventually treble 
that total. 

The low-tension mains, comprising 
about sixty miles of complete three- 
wire, are all linked up into one network, 
fed at suitable points by rotary trans- 
formers, and, of course, largely from 





1 A paper read before the Electrical Section 
of the Canadian Society of Civil Engineers, De- 
cember 9, 1909. 


the central. The generating station is 
situated in about the center of Twick- 
enham, about two miles from one end 
of the district now operated, and be- 
tween six and seven miles from the oth- 
er. The transmission is by direct cur- 
rent at 2,750 volts, with future inten- 


2750 and 5500 Volts 





er attached for raising the low-tension 
side for transforming up, so that whilst 
during the day one high-tension set is 
run, supplying the two principal sub- 
stations and the home rotary transform- 
er, during heavy loads the home rotary 
transformer is taking current from the 
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FIG. 1. 


tions of making it three-wire at 5,500 
volts. 

Generating Station Equipment.—The 
present high-tension equipment consists 
of two 200-kilowatt, 2,750 volt gen- 
erators and one 100-kilowatt, 2,500; 
500-volt, rotary transformer, with boost- 





























SWITCHBOARD AND GENERATOR ARRANGEMENT. 


low-tension board and transforming 
up. This has saved installing another 
generating set. 

Generators.—The generators are four- 
pole, direct-current, running at 475 
revolutions per minute. They are shunt 
wound, with shunt separately excited at 
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50 volts. 
been running for about five years, and 
it is a curious fact that, although they 
have continually been in trouble from 
flashing over and other causes, the ar- 
matures have never had even a new 
former. For two years each machine 
was running without a break for 
eighteen hours on each alternate day. 

Switchboard.—The switchboard (Fig. 
1) consists of nine panels. They are of 
iron throughout, with mica washers and 
bushings. There are two generator pan- 
els, six feeder panels, and a voltmeter 
panel. The circuit breakers are double- 
pole air-break, and are ranged along the 
top, with a slate division between each 
set. Immediately behind are the change- 
over switches, and above these the bus- 
bars. The generator switches are fitted 
with maximum and minimum cut-outs, 
the minimum coil being fed from the 
500-volt shunt circuits. The feeder cut- 
outs are simple overload. At the bot- 
tom of the generator panels are the 
field rheostats and field breakers. Five 
of the feeder panels are fitted with line- 
regulating resistances, long-tension oper- 
ating switch, and paralleling voltmeters 
for running the automatic substations. 
The method and connections are shown 
in Fig. 2, and will be referred to later. 
Each feeder is fitted with a surge ar- 
rester, consisting of a series of spark 
gaps in series with an oil tank resist- 
ance. These arresters were installed after 
one of the lines had been twice broken 
down on charging. Lastly, the volt- 
meter panel, which, as will be seen from 
the figure, has two electrostatic meters, 
and a plugging arrangement for paral- 
leling and for plugging on to the three 
bars. 

Transformers. — The rotary trans- 
formers (Fig. 2) are two-pole machines 
of overtype design, with double-wound 
armatures running in a single field, and 
have copper brushes. They run 500 rev- 
olutions per minute, and have a fixed 
ratio of 5 to 1. The regulating is done 
by the resistance in the high-tension cir- 
cuit. They are started up as series mo- 
tors, and for this purpose are fitted 
with a small series field, which works 
in conjunction with a short-circuiting 
switch. The actuating solenoids of this 
switch are connected in series with the 
shunt-field circuit, which in its turn is 
connected straight across the low-tension 
end of the transformer. These switches 
are so adjusted that, when the low-ten- 
sion pressure equals about 450 volts, the 
series field is cut out. The transformer 
bearings have small oil pumps working 


These machines have now’ 
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off a cam on the shaft ends, as well as 
the usual oil rings. These oil pumps 
have proved somewhat of an expensive 
luxury, as will be shown later. The fig- 
ure is of the home transformer, and 
shows the method of attaching booster 
necessary to make up-transforming pos- 
sible: 

Substations. — There are at present 
four substations, and these form what is 
perhaps the most interesting part of the 
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single-pole, low-tension circuit-breaker. 
The only high-tension apparatus is the 
short-cireuiter and a pair of switch fuses 
for isolating purposes. The Molesey sta- 
tion differs in that it has a 600 ampere- 
hour battery and a small low-tension 
switchboard, but it is so arranged that 
it is worked automatically with the bat- 
tery floating. A man cycles out every 
morning to put the battery on charge, 
and again in the afternoon to take it off. 
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system. One of them, the Teddington, 
is a manual, equipped with two 100- 
kilowatt transformers, high-tension and 
low-tension switchboards, and a 1,000 
ampere-hour battery. This is arranged 
after the same pattern as the generating 
station, but it is the automatic stations 
which will most likely prove the more 
interesting. Each of these is equipped 
with a transformer of 50 or 100 kilo- 
watts, a set of balancers worked by a 
time switch, and a distance-operated, 
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Voltmeter 


Long Range 
Operating Switch 


SUBSTATION ARRANGEMENT WITH OPERATION FROM CENTRAL. 


The other stations are visited only 
about two or three times a week. 

The regulation of these stations is 
done from the central by means of the 
line resistance, and for starting up, etc., 
a five-core .008 armored pilot cable is 
run back from each (Fig. 3, substation 
arrangement). Coming to the method 
of connection, it will be seen from Fig. 
2 that the actuating solenoid of the 
low-tension auto is connected from the 
opposite pole of the transformer and 
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through the ‘‘firing switch’’ at the cen- 
tral. From the firing switch another 
line is run back to the transformer side 
of the auto. Being on this side is im- 
portant, as, were it on the other side, 
the switch could be operated whether 
the machine was running or not. As it 
is, when the machine is shut down there 
is no potential across the firing switch. 
This same line also serves for the par- 
alleling voltmeter, whilst for the other 
side of this meter another line is taken 
from the busbar side of the auto. Across 
these lines the electrostatic pilot volt- 
meters are connected, the fourth line 
in the cable serving for their neutral 
and the fifth for the telephone. 

Some Operating Troubles. — Taking 
the substations first, the most frequent 
cause of trouble has been the high-ten- 
sion brushes. These, as has been ex- 
plained before, are copper, and when 
the commutator gets rough they have to 
be literally soaked with oil to prevent 
them wearing down between visits. 
Sometimes, too, they slip. Except for 
burning up the brush holders, this 
never does any actual damage, and it is 
amusing to note that invariably the first 
intimation of such a state of affairs is 
received from a policeman, hastily de- 
spatched by the alarmed residents in the 
neighborhood. So far as actual damage 
is concerned, the oil pumps and the 
low-tension autos have been the worst 
offenders. The weakness in the oil 
pumps is a sight glass fitted on the pipe 
leading into the bearing cap. These 
glasses occasionally crack, the oil is 
pumped out onto the floor, and central 
is probably notified by the breakers 
coming out through the shaft seizing. 

Coming to the switches, it is neces- 
sary first to give a description of their 
action. The solenoid plunger operates 
the switch through a ratchet and pawl 
arrangement. When thrown in, the 
switch is held by contact friction, the 
exciting current is broken, and the 
plunger falls back to its original posi- 
tion. Next time the solenoid is excited 
the switch is pulled out, and so on al- 
ternately. The trouble is the pawl 
springs. These are only light spirals, 
and often break. When this happens 
the switch is only partly throw in—to 
be exact, just into the carbon ends. Nat- 
urally, in a short time the switch re- 
sembles an are light, and, unless the 
operator notices the jumpy or falling 
load, he is not aware of anything un- 
toward until the policeman arrives or 
the switch burns out. 

Then there are the short-circuiting 
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switches. These are designed to fall 
out by gravity when the machine is shut 
down, but occasionally they will stick 
up, and then the machine cannot be 
started until someone is sent down to 
pull it out. Another peculiarity of these 
switches is sometimes in evidence on 
starting up. If the pressure is higher 
than usual, or the starting resistance is 
cut out too quickly, the inductive effect 
set up by the series field is so consider- 
able that a surge is started in the shunt, 
and the short-circuiting switch . is 
thrown violently in and out for twenty, 
or perhaps thirty, times before the ma- 
chine begins to revolve. 

There are six transformers installed, 
and whilst being subjected to all man- 
ner of strain through short-circuits, 
etc., they have never been known to 
tiash over. This may be due to the cop- 
per brushes. The chief trouble found 
with them is in the armatures and series 
coils. The latter, unless kept scrupulous- 
ly clean from copper dust, are liable to 
break down to earth. So far the sys- 
tem is not grounded on one side, and on 
one occasion the series field of an out- 
lying transformer broke down to earth 
when the other side of the system was 
grounded in one of the generator am- 
meters. The writer’s head was about 
three feet from the ammeter when it 
went, and the resultant display has 
founded a lasting impression. 

There is one transformer in _par- 
ticular which seems to have an unfor- 
tunate penchant for discharging across 
the field air-gap. The armature has 
been twice burnt out, probably through 
this, and the last time it was rewound 
it discharged so badly that it could not 
be run. There was a continuous stream 
of sparks right along the armature tun- 
nel. It was found that the only meas- 
ure to stop it was a coat of insulating 
paint on the pole-pieces. A standing 
menace which has been active on one 
oceasion is the danger of losing the 
shunt-field. This has been provided for 
in so much that it is made foolproof by 
dispensing with lifting attachment on 
the low-tension brushes. What is like- 
ly to happen if the field is faulty was 
seen on the home transformer on the 
first starting up of the plant. Some- 
how a faulty connection in the shunt- 
field circuit was overlooked, and when 
the current was switched on the ma- 
chine built up in speed until the binders 
burst. An idea of the speed attained 
may be gathered from the fact that 
when the current was switched off the 
armature took well over five minutes to 
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come to rest. Pieces of the debris were 
found on top of the crane. 

A serious drawback to these trans- 
formers presents itself in time of mains 
trouble. The low-tension network pres- 
sure is 480 volts, and, in time of a bad 
short-circuit, this may fall as low as. 
three, or even two hundred, volts. The 
transformers will not come down as low 
as this, and to switch them in at, say, 
400 volts is simply to throw the breakers. 
out. The only way is to catch them 
speeding up, but then the series field is. 
not cut out. Once, in very desperate 
straits through a dead short on an 0.5 
feeder, a transformer was switched in in 
this manner as a last recourse, in the 
hope that the short-circuiting switch 
would act on load. But the hope was 
misplaced. In five minutes the machine 
was on fire, and the fire brigade was 
down squirting chemical extinguishers 
over it. 

Coming now to the generators, as has 
been previously stated, the chief trouble 
is in commutation. This remark must 
not be misunderstood, for, when every 
thing else is right, the commutation 
leaves nothing to be desired. But it is 
when there is outside trouble that the 
generators behave badly. A transform- 
er burning out, or a short-circuit on the 
mains, and sometimes even a big jump 
in the load, will cause them to flash 
over. Beyond burning off a belt or pit- 
ting the commutator no harm is done to 
the machines. But it is awkward in 
other ways, for if two machines were 
running in parallel, and one went, un- 
doubtedly the other would go too. As 
was remarked earlier, it is the intention 
in the future to run it as a three-wire 
system, with two machines in series, and 
if ever that is tried the results will be 
very interesting. 

The switchboard has not so far given 
any trouble, except for voltmeter panel 
blowing out. At first there was a little 
difficulty in breaking the shunt-field 
current. The switches are single-pole, 
and threw a high resistance across the 
shunt when breaking. They are en- 
closed in an iron frame, and the are on 
breaking would sometimes ground the 
low-tension system. Finally, after an 
operator’s arm had been burnt, they 
were inclosed in asbestos boxes. 

Summing up, the most inefficient part 
of the system is in the method of regu- 
lation. When, as is nearly always the 
case, one station is taking a compara- 
tively heavy load, then the high-tension 
pressure must be run 100 or 200 volts 
higher than would suffice for the other 
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stations. Consequently, this energy has 
to be absorbed in the regulating rheo- 
stats, and entails a very serious loss. 
Apart from this, the transformer effi- 
ciencies are very high. 

Finally, a word on the mains. These 
are, of course, in all cases underground, 
and, except for the troubles referred to, 
due to the surging, there was only one 
fault developed on the high-tension sys- 
tem in five years. The cables are 0.5 
two-conductor concentric, paper-insulat- 
ed, with lead sheath and outer steel 
wire armoring. The method of laying 
is to draw them into earthenware con- 
duits. They cannot be spoken too high- 
ly of. 

Perhaps, though it is foreign to the 
paper, a few concluding remarks on the 
low-tension system of mains will be al- 
lowed. The experience with these has 
been so remarkable that it is felt to be 
justified, and, as underground mains 
seem destined to come on the tapis here 
sooner or later, it may prove of interest. 

The low-tension mains are of what is 
known as the solid system. The cables 
are coated with vulcanized bitumen, the 
only other protection being a covering 
of thick braid. They are laid in wooden 
troughs, supported on wooden bridges, 
the troughs then filled solid with 
bitumen, and a layer of tiles put on 
top. 

These mains have been an endless 
source of trouble. The troughing rots, 
the bitumen cracks, and the water gets 
through to the cables. Sometimes a 
‘‘short’’ will burn away as much as 
fifty feet of cable. But the most re- 
markable thing is that the mains have 
been opened and not a vestige of cop- 
per found for as much as eighteen feet, 
yet at the same time a motor had been 
working beyond the break. 

There have been as many as three 
breakdowns in a day, and for a year 
the average mains faults have not been 
less than four a week. 
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Electropneumatic Dispatch Tubes. 

The Italian Government is having in- 
stalled in each of the cities Rome, Na- 
ples and Milan, a system of pneumatic 
dispatch tubes to connect the railroad 
station, stock exchange, and general 
postoffice. Each of the installations is 


to be operated by electric motors and 
air compressors, a duplicate power plant 
being provided in every case to act as 
a standby. The leading Italian cities 
have always been very progressive in 
establishing systems of quick inter- 
change of mail parcels. 
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Heat Losses in a Power Station. 

In a paper by F. H. Carson, entitled 
‘*An Investigation of Heat Losses in a 
Power Station,’’ published as an excerpt 
from the proceedings of the Institute of 
Civil Engineers for the past session, 
particulars were given of the heat losses 
in a works comprising two stations, each 
of 2,300 kilowatts capacity, and run in 
conjunction with each other. One sta- 
tion, says Engineering News, has nine 
high-speed, reciprocating, direct-current 
units of 120 to 550 kilowatts capacity, 
three similar alternating-current units 
of sixty to 200 kilowatts capacity, six 
Laneashire boilers with sprinkling stok- 
ers and two economizers. The second 
station has three 775-kilowatt, high- 
speed, reciprocating-engine units, six 
Laneashire boilers with sprinkling 
stokers, ete. The tests reported were 
made during 168 hours in November, 
1907, and the heat balance is sum- 
marized as follows: 








British 
Thermal Percent- 
Units. age. 
Heat energy in the coal (as 
NG NeactcncucKdacwudenavsas 6,287 x 10% 100 
Converted into useful work.. 339 x 10¢ 5.39 
Rejected to chimney......... 842 x 10° 13.36 
Radiation and leakage from 
SECIS! wdascusedanecs 135 X 10° 2.15 
Rejected in hot ashes (com- 
LS See ee ree 256 X 10° 4.07 
Losses (net) by auxiliary pro- 
GONE, cacdcuscccceccacocese 189 X 108 3.10 
Rejected (net) in condens- 
SUI Cadudccnweacadees 3,187 x 10¢ 50.62 
Rejected by blow-down valves 
GE IMMIONEE Cccccccdvnsgaeace § x 10° 0.13 
Evaporating and superheat- 
po a are 87 X 108 1.38 
Losses unaccounted for (radi- 
ation of boilers, brickwork, 
including errors of obser- 
vation) being balance...... 1,244 x 10° 19.80 
100.00 


ROU occ ccccestsennctace 6,287 x 10% 
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Mechanical Stokers Utilize Cheap Fuels. 

In his recent presidential address to 
the Leeds Local Section of the (Brit- 
ish) Institution of Electrical Engineers, 
W. M. Rogerson had the following to 
say on the subject of mechanical 
stoking : 

‘*As far as the boiler house is con- 
cerned, probably the most notable fact 
is the lower and cheaper qualities of 
bituminous coal that are now being 
burnt, and this is attributable to the 
great success of mechanical stokers. 
With hand firing it is not practical to 
have a longer length of grate than 
seven feet, but with mechanical ar- 
rangements grates can be made as long 
as ten feet and even fourteen feet, so 
that with low grade and dirty fuel the 
exaporation possible with a high grade 
fuel can still be maintained.’’ 
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Record-Breaking Copper Production. 

According to the November report of 
the Copper Producers’ Association, 
some records for copper output are 
again broken. Production in November 
was at the rate of 4,053,945 pounds 
daily, as compared with 4,021,216 
pounds per day during October, making 
a total monthly production of only 
about one per cent lower for November 
than for the longer month of October. 

The exports for the month of No- 
vember were 55,266,595 pounds, which 
were from 15,000,000 to 20,000,000 
pounds in excess of European con- 
sumptive requirements, possibly more, 
as some copper went into warehouses 
on the Continent. During the current 
month the exports are likely to be even 
larger. 
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Calcium Carbide Factory in Mexico. 

Calcium carbide for lighting pur- 
poses will form the chief product of the 
chemical and steel works soon to be in- 
stalled in Mexico City, Mex. The plant 
will have an initial cost of $1,000,000 
gold, an ouput of 3,000 tons of carbide 
yearly and consume more than 500 
horsepower of.electric energy from the 
Necaxa power plant. 








The Effect of Bark on Timber Preserv- 
atives. 

As a result of some recent investi- 
gations by the United States Govern- 
ment it has been shown that before 
creosoting timber it is necessary thor- 
oughly to peel off the thin inner bark 
of the wood if the preservative is to 
be absorbed by the timber to produce 
its maximum effect. 




















AN EXEMPLARY BOULEVARD 
ILLUMINATION. 
LIGHTING OF LINCOLN PARK BOULEVARD, 
CHICAGO. 





There is no branch of public outdoor 
lighting for which the requirements 
are as exacting as the illumination of 
parks and boulevards. Owing to the 
absence of other fixed light sources, all 
the lamps that are installed become 
extremely conspicuous both by day and 
night. This means that the lighting 
installation must satisfy the art critic 
as well as the illuminating engineer, 
for whatever movement for a ‘‘city 
beautiful’’ there may be in the com- 
munity it surely is expected to find its 
expression in the park system. 

In the city of Chicago the park sys- 
tem is divided into three sections cor- 
responding to the divisions of the city. 
The large parks are connected by a belt 
of boulevards, of which Lincoln Park 
Boulevard is an important part of the 
not yet quite completed link betw 
the north and south sides. On 
boulevard the traffic, which con; 
chiefly of automobiles, is quite di 
and is bound to increase to many ti 
its present magnitude when the bc 
vard is carried over the Chicago R 
to join Michigan Boulevard in 
down-town district. 

Lincoln Park Boulevard now ext« 
from Ohio Street, on the south 
North Avenue, at its northern 
where it enters Lincoln Park, Chica 
most popular public park and the : 
large park on the North Side. 
length of this boulevard is one 
one-half miles. The northern part « 
was formerly known as the Lake S) 
Drive since it follows the shore of L 
Michigan for about three-quarters « 
mile. Along this portion of the bo 


vard are many of the finest reside 
and apartments in the city. At | 
cago Avenue the boulevard passes 
tween the old Chicago waterworks 
the water tower, both well-known I: 
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marks of the city. South of this the 


boulevard continues for a_ half-mile 
along what was formerly known as 
Pine Street; this portion is somewhat 
narrower, but is lined on both sides 
with fine old homesteads. 

The Lincoln Park Commissioners, to 
whom is entrusted the control of the 
North Side park and boulevard system, 

















itary District of Chicago. It was felt 
by the Commissioners that, in view of 
the importance of Lincoln Park Boule- 
vard in the belt-boulevard system, the 
change in its lighting should be much 
more thorough than a mere substitution 
of lamps. Therefore, after a careful 
study of all aspects of the problem to 
determine which system of lighting 
would give the most uniform and bril- 
liant illumination accompanied by free- 
dom from glare and that would meet 
all the artistic requirements of the sit- 
uation, it was decided to adopt the 
Daniels Boulevard Lighting System for 
the illumination of this great highway. 
This system was devised by W. E. 
Daniels, formerly superintendent of the 
electrical department of the South 
Park System of Chicago. Its main 
feature consists in the use of a com- 
pact are lamp entirely enclosed by a 
highly translucent and diffusing glass 
globe mounted on top of an ornamental 
standard. For this particular installa- 
tion it was decided to make use of 
‘einforced concrete columns for the 
ump standards. This decision was 
ached because it was believed that this 
‘pe of standard would present a less 
mventional and yet more dignified 
ypearance and result in lower main- 
nance charges. 
The concrete columns were designed 
-H. M. West, superintendent of the 
neoln Park System, and they were 
inufactured by Lincoln Park em- 
yyees directly under his supervision. 
good general view showing the de- 
ls of their design is shown in one of 
» accompanying illustrations. The 
umn is of the obelisk type and is 
irteen feet high from the ground 
‘el to the base of the globe. To the 
iter of the are the height is fourteen 
t and eight inches. A sub-base four 
t deep and fourteen inches square is 
de integral with the column. The 
umns are made in a horizontal mold 
the following manner: 
\t the base of the mold a crushed 
nite grout is first laid and plastered 
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part way up the sides. Inside this 
outer layer is placed ordinary Portland 
cement and crushed limestone concrete 
jn which are placed a number of steel 
reinforcing rods. A two-inch iron pipe 
fifteen and one-half feet long is im- 
bedded in the center. When the mold 
is practically full, a layer of the gran- 
ite grout is placed on top and the up- 
per side is then clamped on under pres- 
sure, thus squeezing out some of the 
material and completely filling all the 
edges of the mold. After setting 
about thirty-six hours, the top and 
sides of the mold are removed and the 
surfaces that are exposed are smoothed 
off. After about two more days’ set- 
ting the column is rolled off the bot- 
tom of the mold and allowed to rest 
several more days. The surface of the 
column is finally washed with muriatic 
acid to remove the cement, thus leaving 





Looking South from Chicago Avenue. 
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been found to withstand very rough 
handling. In one instance an automo- 
bile run into one of them partly up- 
setting it with its foundation, before 
the latter had become completely set, 
without cracking the column at any 
point. 

At the top of each column is placed 
a bronze grille eap which has a verde 
antique finish. This fits over the pipe 
which forms the core for the wires. 


Into the top of this pipe is screwed a 


bronze holder for the lamp. This has a 
similar finish and firmly locks the cap 
in place. The cost of the concrete col- 
umns as molded, not including the cost 
of erection, was $14.00 apiece. The 
bronze grille and holder at the top of 
each column cost $14.50. 

The lamps used in this installation 
are seven-and-one-half-ampere series al- 
ternating-current inclosed are lamps, 
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the Macbeth-Evans Glass Company, of 
Pittsburg, Pa. This glass is very 
strong and diffuses the light excellent- 
ly without cutting it down apprecia- 
bly. The lamps are suspended in a 
trunion mounting so that they can be 
swung out at the lower end. In trim- 
ming the lamps, which is done by 
means of a tower wagon, the outer 
globe is removed, the lower portion of 
the lamp swung sideways, the inner 
globe then removed and the carbons 
replaced. 

In the present installation there 
have been placed on Lincoln Park Boul- 
evard 140 lamps of this type. They 
are placed directly opposite each other, 
an equal number on each side of the 
roadway. The average spacing is 100 
feet between lamps. The roadway 
north of Chicago Avenue is forty-five 
feet wide, and that south of this point 





Looking South from North Avenue. 
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a finished surface of granitic pebbles. 
This surface, it is believed, will not 
only,stand the weather very satisfac- 
torily, but will improve in appearance 
with age, giving the columns the ef- 
fect of being made entirely of granite. 

The columns were hauled by derrick 
wagons from the place in the park 
where they were molded to their vari- 
ous locations along the boulevard. In 
setting the columns, after the hole is dug 
out and the concrete foundation laid 
to exact level as indicated by the sur- 
veyors, the column is mounted upon 
this foundation by means of a derrick. 
Concrete is then filled in around the 
sub-base until the entire base extends 
about three inches beyond the lower 
edge of the column at the ground level. 
The weight of each of these columns 
as molded is 2,000 pounds. They have 


manufactured by the Jandus Electric 
Company, of Cleveland, Ohio. They are 
supplied with constant sixty-cycle cur- 
rent and receive about seventy-two 
volts across the are and eighty volts 
across the lamp terminals. The inner 
globe is seven and one-half inches long 
and fits about the are so as to make the 
are chamber practically air-tight, thus 
giving a long life to the carbons be- 
tween trims. Surmounting the column 
is a twenty-inch glass globe which fits 
over the entire mechanism of the lamp, 
except for a small chimney of two 
inches diameter at the top which pro- 
vides ventilation for the coils. This 
chimney, however, is very inconspicu- 
ous so that the lamp appears to be en- 
tirely inclosed by an unbroken globe. 
Both the inner and outer globes are 
made of Alba glass, manufactured by 


is only thirty feet. The general effect 
of the illumination is shown very well 
by the two accompanying night views. 
The streaks near the ground in these 
pictures were caused by headlights of 
automobiles. A marked feature of this 
lighting which has been noted both by 
pedestrians and automobilists is the 
uniformity of the light distribution and 
the absence of glare. There is no 
doubt that from all points of view it 
is one of the best lighting installations 
for a boulevard that has ever been 
installed. 

The Lineoln Park Commissioners 
have also made use of the same type 
of column and lamp for the lighting of 
the beach drive along the eastern bor- 
der of Lincoln Park. In this case the 
ljamps are placed in one row on one 
side of the driveway. There are thirty- 
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one lamps in this installation. 
are also four lamps of this general type 
on the boat-landing of the south re- 
fectory, but the lamps in this instance 
are multiple lamps. It is the inten- 
tion of the Commissioners eventually 
to replace all of the lamp standards in 
Lincoln Park by concrete columns of 
the type described. There have been 
erected in Stanton Park, one of the 
smaller parks of the system, thirty 
concrete columns surmounted by five 
sixty-watt tungsten lamps in a twen- 
ty-inch Alba glass outer globe. 

Most of the data on which this article 
is based were kindly furnished by E. 
C. Rutz, superintendent of the electri- 
cal department of the Lincoln Park 
system, and by C. W. Beach, of the 
Chicago office of the Jandus Electric 
Company. 

—— +e 
Electricity versus Gas for Train Light- 
ing. 

In the issue of December 3 the Elec- 
trical Review, of London, England, 
takes the above topic as the subject for 
an excellent editorial article, from 
which the following is taken: 

Of all the uses to which electricity is 
particularly well adapted, there are 
few that are more convenientiy and 
appropriately served by that agent 
than the lighting of railway trains. As 
was pointed out some years ago, in 
connection with one of those periodical 
disasters which cannot be averted even 
by the utmost exercise of engineering 
skill and foresight, one of the most 
valuable attributes of electric lighting 


for trains is its complete immunity” 


from fire risk. In the instance to 
which reference is. made, the horrors 
of the collision were intensified mani- 
fold by a conflagration resulting from 
the use of gas for lighting the train, 
which rendered the rescue of some of 
the victims impossible. It is bad 
enough to be battered and maimed, 
without the added torture of roasting 
to death before the eyes of one’s help- 
less relatives and friends. 

There is another factor, however, 
which acts much more quickly, and 
much more effectively, than such con- 
siderations as the interests of passen- 
gers, the influence of the Board of 
Trade, or the pressure of public opin- 
ion: and that is, the interests of the 
railway companies themselves. One 
way of bringing this home to them was 
recently exemplified in striking fashion 
on a French railway, where gas was 
employed as the illuminant. As the 
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Thereresult of a derailment, a number of 


mail cars were set on fire by escaping 
gas; twelve postal employes were seri- 
ously burnt, the mails were completely 
destroyed, and the ears reduced to 
ashes. The value of the registered let- 
ters and postoffice orders destroyed 
amounted to more than $120,000, apart 
from the cost of the cars. On another 
occasion, two new ears caught fire 
through an escape of gas whilst leav- 
ing the depot and were destroyed; 
each of them cost $14,000. Thus in a 
short period the railway company lost 
$148,000, a loss wholly and solely due 
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to its choice of gas instead of elec- 
tricity for lighting. The company is 
liable to suffer similar losses at any 
time, and it is difficult to realize how 
any railway manager in his senses can 
accept this risk for the sake of a slight 
supposed advantage in running cost, 
which may or may not be justified by 
the facts. 

Leaving on one side the unquestion- 
able advantages of electricity on the 
seore of safety from fire risk, is it the 
fact that it is inferior to gas in point of 
cost? We have made it our business 
to inquire into this question. and have 
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obtained authoritative data as to the 
actual cost of lighting with compressed 
coal-gas and inverted mantles, as used 
upon a certain French railway. Tak- 
ing the cost of gas at $1.08 per 1,000 
cubie feet, and assuming that the man- 
tle maintains its full candlepower 
throughout its life, the cost per candle- 
power-hour is about 0.02 cent. In Eng- 
lish towns the cost of gas will be in 
the neighborhood of one-half of the 
price just given above, and this correc- 
tion would reduce the total cost per 
eandle-hour by one-third; but against 
this can be set at least an equal falling- 
off in the average candlepower of the 
mantle, which leaves the cost per can- 
dle-hour, under British conditions, at 
0.02 cent. The weight of the storage 
tanks and pipes amounts to consider- 
ably over a ton for an installation of 
twelve lamps of twenty-five candle- 
power each, and they add some four 
square feet to the transverse section of 
the coach offering resistance to the air. 


On the other hand, using metallic- 
filament lamps, which have a life of 
about ten times that of the gas man- 
tles, and maintain their candlepower 
practically unaltered throughout their 
lives, and allowing outside figures for 
the depreciation of plant, interest on 
capital, maintenance, and cost of addi- 
tional fuel used on the locomotive, the 
total cost per candlepower of an elec- 
tric lighting system on modern lines 
does not exceed 0.022 cent. Charging 
stations are done away with; any coach 
can go anywhere, at any time, and no 
loss of time is incurred in charging. 
The weight of the equipment for the 
same duty is less, and the air-resistance 
is reduced. The lamps, instead of hav- 
ing a minimum candlepower of twenty- 
five candlepower, can be of ten candle- 
power, or less, and can be distributed 
or arranged so as to give the best re- 
sults, or put in series to give a dim 
light when passengers wish to sleep. 
By adopting recent improvements, the 
cost of the system can be materially 
reduced below the figure quoted— 
which, in fact, is in excess of actual 
results obtained on British trains. 

Therefore, not only for its safety, but 
also for its economy and convenience, 
the electric system is far in advance of 
even the most up-to-date system of gas 
lighting, and any railway company that 
adopts the latter is committing a grave 
error, which will be remedied only at 
great cost to the shareholders. In 
America the tendency today is to aban- 
don gas in favor of electricity. 
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THE RESICZA IRON AND STEEL 
WORKS. 





AN INTERESTING DESCRIPTION OF AN ELEC- 
TRICALLY DRIVEN HUNGARIAN 
FACTORY. 





In the mountains of Southeastern 
Hungary, in the V indicated by the 
Servian and Roumanian frontier lines, 
is Resicza. It is a small place, so far as 
cities go, but it represents in its popu- 
lation one of the most interesting iron 
and steel works in Europe. What 
Krupp is to Germany and Le Creusdt 
to France, so Resicza is to Hungary. A 
grade of steel is being turned out in 
these Hungarian works the equal, it is 
claimed, of the best in the world. The 
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force actually employed at Resicza 
numbers about 6,000 men. The total 
force employed in all the shops and 
works of the company, having in mind 
only Hungarian territory, is 18,000. The 
name of the concern controlling the 
Resicza works is The Privileged Austro- 
Hungarian State Railway Company. 
Resicza is essentially a steel-making 
plant, although the manufacturing end 
of the business is an important one. At 
the present time the annual production 





The above description is an abstract of a 
report by Special Agent Capt. Godfrey L. Car- 
den (Consular Report No. 3649). The photographs 
from which the illustrations were made, were 
kindly loaned by the Bureau of Manufactures, 
Washington, D. C 
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GAS-DRIVEN GENERATORS AT RESICZA. 


Industrial Power 


of steel is about 100,000 tons, the 
largest part of which is produced by the 
Martin-Siemens open-hearth process. 
The Bessemer plant produces 20,000 to 
25,000 tons of Bessemer steel annually 
by means of three converters, each of 
ten tons capacity. Fluid pig iron is 
cast in these converters direct from the 
smelting works, and the steel produced 
is largely used for rails. 

The annual output capacity of raw 
iron at Resicza is about 65,000 tons, but 
this production, it is stated, will shortly 
be increased to 110,000 tons. The iron 
ore at Resicza is worked up at present 
in three blast furnaces, one having a 
capacity of 120 tons per day and two 
having a capacity of seventy tons each 
per day. A new blast furnace, now in 
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Resicza has been utilizing blast-fur- 
nace gas for the past thirty-five years, 
and today a large proportion of the 
power availed of is furnished by gas 
engines. Both blast furnace and gas 
producer are used. The gas-producer 
system employed is of the Kerpely de- 
sign. In all there are fourteen gas pro- 
ducers in service for the steel-making 
plant. In one central station there are 
four gas engines, each of 1,650 nominal 
horsepower, running at ninety-seven 
revolutions per minute. The engines 
were built by Léng, of. Budapest, after 
the Erhardt system; the generators, by 
the Union A. E. G., Vienna. These elec- 
trical generators are generating alter- 
nating three-phase current of 20.8 pe- 
riods, 5,500 volts, 1,100 kilowatts. All 
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process of building, is designed for a 
capacity of 250 to 300 tons per day. This 
new furnace is the design of Julien 
Kennedy, of Pittsburg, Pa. Arrange- 
ments for the building of this Kennedy 
furnace were effected, it is said, 
through Kennedy’s European represen- 
tative located in Brussels. There are 
five open-hearth furnaces in the steel 
works. 

It is the practice at Resicza to fill 
thirty-five small ingot molds at one 
pour, the entire thirty-five molds being 
carried in a frame, the design of Georg 
Marton. One of the furnaces handles 
thirty-six molds. 





four engines are running in parallel, 
and parallel with a second hydro- 
electric central station of 6,000 kilo- 
watt-amperes capacity. These gas en- 
gines are giving little trouble and are 
very economical. 

Resicza employs the Veith system for 
washing gas, supplemented by an addi- 
tional washing through the medium of 
the Theisen system. From the Theisen 
washers the gas goes direct to the gas 
engines without recourse to gas reser- 
voir. In case the blast-furnace gas 
gives out at any time the gas engines 
ean be run on producer gas, but ordi- 
narily the producer gas is utilized only 
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for the furnaces. The producer gas, 
when used for power-generating pur- 
poses, must naturally first be washed. 
There are eight Belleville boilers in 
service and, in addition, there are ten 
boilers in use similar in type to the 
Babeock & Wilcox. These latter boil- 
ers were made in Resicza With the ex- 
ception of three Worthington pumps, 
all the pumps in service have been built 
at Resicza. The air compressors, fur- 
nishing the air for the blast furnaces, 
are supplied with motors from Siemens 
& Halske. There are four of these mo- 
tors attached to as many compressors, 
of 280 horsepower each. There are also 
two horizontal compound steam-driven 
blowing engines of 650 horsepower 
each. A turbo-compressor, with a ca- 
pacity of 1,000 cubie metres (35,316 


cubic feet) per minute, and directly 
driven with a 2,000 horsepower electri- 
eal motor, will furnish the necessary 
air to the new blast furnace. 

In the Resieza rolling-mill plant the 
heavy mills, such as blooming mill, the 
structural-iron mill, and the heavy- 


plate mill, are driven by two sets of 
electric motors, each capable of yield- 
ing a maximum of 10,000 horsepower. 
There is also a steam engine of 4,000 
horsepower which is held in reserve. 
The electrical engines permit of revers- 
ing from maximum to maximum in 
eight seconds. The maximum number 
of revolutions is 150 per minute. These 
engines are used in connection with the 
manufacture of rails, plates and blooms. 
The diameter of the largest roll in the 
blooming mill is one metre (3.28 feet), 
and the ratio of gears is one to two. 
The mills are all reversible from both 
sides of couplings. The motors yield 
2.000 horsepower effective, and give 
10,000 horsepower through the help of 
a flywheel, after the system Ilgner. 
The circumferential speed of the fly- 
wheel is ninety metres (295 feet) per 
second. The speed of the motor gen- 
erator, which gives energy for the re- 
serving motors, is 410 revolutions per 
minute. 

In addition to the central power sta- 
tion, operated by gas engines, Resicza 
is using 4,000 horsepower from a hydro- 
electric station, distant not more than 
three miles from the center of the 
works. The waterfall at this station is 
217 metres (712 feet) in length. Three 
turbines are installed, each yielding 
2,500 horsepower, working in connec- 
tion with Pelton wheels, and equipped 
with automatic regulators. The gen- 
erators yield 5,500 volts three-phase 
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current of 20.8 periods per second, run- 
ning at 312.5 revolutions per minute. 
The generators were built by the Sie- 
mens-Schuckert Works of Niirnberg. 

In addition to the foregoing rolling 
mill, mention should be made of the 
sheet-plate mill, which is being oper- 
ated with Ganz motors of 900 horse- 
power, 500 volts three-phase current. 
These motors are coupled direct to 
roller shafts and afford a speed of fifty 
revolutions per minute. 

There is also at Resieza a three-high 
rail mill, equipped with three sets of 
rolls, steam-driven. This mill is Ger- 
man built, but is said to be in reality 
of English design. The reversing mills 
were also built by Germans; that is to 
say, the mechanical part of the mill is 
yerman in all respects, except the elee- 
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gary, Resicza is the only source for 
steel tires. There is no denying that 
the tire work at Resicza is most skill- 
fully handled. The equipment for the 
tire shop is practically all English. 
On entering the tire mill one can hear 
what appears to be an unmistakable 
sound of many wonderfully toned bells. 
The sound comes from workmen knock- 
ing off heat scales from numerous lo- 
comotive tires, but the ring from the 
hammers gives unmistakable evidence 
of the splendid quality of the steel. 
Resicza supplies practically all tires 
used in high-speed equipment on the 
Hungarian railways. 

In the car-wheel molding depart- 
ment, German molding machines are 
used. The loading cranes for loading 
rails were supplied by Simmering, of 





THE ROLLING-MILL 


trical equipment. There is at present 
at Resicza an old rolling mill which is 
referred to as the merchant mill, the 
equipment of which is to be entirely 
torn out and replaced with new mills, 
operated by steam and electric drive. 
There is required for the new equip- 
ment 4,000 horsepower. It is said that 
Resicza is desirous of receiving this 
millwork from American sources. With 
this object in view, inquiries were re- 
cently made of one American firm. 
The tire mill at Resicza produces 
tires from 500 to 2,500 millimetres in- 
terior diameter, and is turning out 
probably as fine work as can be found 
anywhere in Europe. In the United 
States, Bethlehem, Midvale, Chrome 
and Latrobe may be said to be doing 
work similar to Resieza, but in Hun- 


PLANT AT RESICZA. 


Vienna. Two heavy cold saws in the 
rail department were furnished by 
Heinrich Ehrhardt, of Diisseldorf. 
Wagner and Company, of Dortmund, 
have supplied a heavy punching ma- 
chine for splice bars, one double punch 
of 400 tons pressure, and five rail mill- 
ing machines. Sack, of Rath, has sup- 
plied one very heavy double punch of 
500 tons pressure. The frame for this 
punch was made at Resicza. Shultz & 
L. Gobel, of Vienna, have supplied 2 
punch machine, and it is said that this 
last mentioned Austrian tool is liked 
better than the Wagner or Sack 
punches. 

The manufacturing works at Resicza 
are concerned largely with equipment 
for railway bridges and iron construc- 
tion, ship and engine parts, and at the 
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present writing there are extensive or- 
ders in hand for field-artillery equip- 
ment. Resicza has been called upon 
during the past five years to supply 
stem and stern frames and other pieces 
for the Armstrong Works of England, 
and for Ansaldo, of Genoa, Italy, for 
use in warship construction. In the 
machinery department the number of 
machine tools approximates 350. These 
machines are almost without exception 
driven by electric power derived from 
overhead shafting. This electric drive 
is by three-phase induction motors of 
20.8 cycles, 500 volts. 

There are some excellent tools of 
American make in evidence, but the 
number is very small. There are, how- 
ever, three Gisholt turret lathes: These 
machines are working up and finishing 
off projectiles. It is stated that a 
Gisholt representative visited Resicza 
and spent some time in the works giv- 
ing instructions relative to these ma- 
chines, and, so far as is known, Gis- 
holt’s engineer is the only American 
machine-tool man whom the Resicza of- 
ficials can recall having visited that es- 
tablishment. The Gisholt machines 
are liked in principle, but it is said that 
the size of the machines in use is re- 
garded as somewhat light for the heavy 
duty imposed. 

There are four grinders from the 
Landis Tool-Company, of Waynesboro, 
Pa. These Landis machines are highly 
appreciated. Two of the vertical drills 
in use were made by Prentice Brothers 
Company, Worcester, Mass., and one 
No. 2 and one No. 3 milling machines 
from the Cincinnati Milling Machine 
Company, Cincinnati, Ohio. Pratt & 
Whitney, of Hartford, Conn., are rep- 
resented by a thread-milling machine, 
and Gould & Eberhardt, of Newark, N. 
J., are in evidence with a gear cutter. 
These appear to comprise all the 
American machine tools in service at 
Resieza. 

In the forge department there are 
plate-cutting shears from Sack, of 
Rath, Germany. Resicza has made all 
rolls for its rolling-mill installation. In 
the forge department there is one hy- 
draulic press of 600 tons power, fur- 
nished by Breurer, Schmumacher and 
Company, of Kalk, near Cologne. The 
same German firm has supplied the 
horizontal hydraulic press employed in 
forming the larger sized projectiles. 

At the present time Resicza has in 
hand an order for projectiles of 
twenty-one, twenty-four and thirty-two 
centimetres. These shells are built of 
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open-hearth steel, Martin process. The 
furnaces in the forge department are 
blast operated. Resicza is making both 
cast-drawn and forged-steel projectiles. 
All projectiles which are hardened are 
also drawn as a preliminary to the op- 
eration. 

The main machinery building is em- 
ploying at present about 1,400 men. 
The greatest number of machine tools 
from any one firm in this building is 
probably from Vulkan. Vulkan has 
furnished a great variety of machines, 
but the Vulkan lathe is the one type 
of tool most in evidence. There are 
a number of vertical millers of Vulkan 
manufacture, closely resembling the 
Becker design. There are some Ger- 
man vertical millers in evidence which 
also seemed to be built on Becker lines. 
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from Ganz; vertical miller from Fair- 
bairn, of Leeds; a heavy vertial miller 
from De Fries; thread cutters from 
Zimmerman, milling machine from 
Buckton, of Leeds, and a radial drill 
from Whitworth. Both the Deutsch- 
Niles Werk and the Globe Pneumatic 
Engineering Company (Limited), the 
latter of London, have supplied pneu- 
matic tools. 

The annual output of iron ore from 
all the mines of the Privileged Austro- 
Hungarian State Railway Company is 
about 200,000 tons. 

—++-»—_____ 

An Improved Single-Phase Motor.' 

A remarkable improvement in single- 
phase motors has been devised by Mr. 
Deri, and practically developed by 


Messrs. Brown-Boveri. Mr. Deri’s mo- 





THE GAS-PRODUCER PLANT AT RESICZA. 


Alfred Herbert (Limited), of Coventry, 
England, has placed some sensitive 
drills, and Zimmerman, of Chemnitz, 
has provided a number of heavy lathes. 
One heavy tool of the lathe type was 
noticeable, apparently English in build, 
but without the name of the maker 
showing. Whitworth, of Manchester, 
England, has supplied a heavy lathe, 
and Ernst Schiess has installed a large- 
sized planer. Vulkan has_ supplied 
some cold-steel saws, as has also De 
Longdoz and also Deneffe, both of Bel- 
gium. 

Among other foreign tools in use were 
slotters from Loewe and Vulkan; heavy 
vertical millers from Kendall & Gent, 
Manchester, England; shapers, vertical 
millers, boring mills, planers and gear 
cutters from Vulkan; traveling cranes 








tor may best be explained by reference 
to the original so-called repulsion motor, 
invented very early in the history of 
alternating current engineering by Elihu 
Thomson. In this motor the rotor is of 
the same type as the armature of a con- 
tinuous current motor, but the brushes 
are short-circuited on each other, and 
are mechanically so arranged that the 
brush axis may be set at various angles 
to the axis of the stator field. 

If set at ninety degrees (electrical), 
no current passes through the rotor, and 
if set co-axially, the rotor takes a maxi- 
mum current, being, in fact, the short- 
circuited secondary of a transformer. In 
both these extreme positions no torque 





1 Abstracted from Dr. Gisbert Kapp’s presiden- 
tial address to the Institution of Electric Engi- 
neers, London, England, November 11, 1909. 
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is exerted, but in an intermediate posi- 
tion a torque is exerted, and if the rotor 
is allowed to run, the current is reduced 
and the power factor increased. 

Mr. Deri employs two sets of brushes, 
one being fixed in the polar axis of the 
stator, and the other so adjustable as to 
include different angles with the fixed 
brushes. In a two-pole motor there are 
thus four brushes required. The mov- 
able brushes are not shorted on each 
other, but each is shorted on its corre- 
sponding fixed brush. If the fixed and 
movable brush are in line and bearing 
on the same part of the commutator, no 
current passes through the armature. If 
their angular distance is 180 degrees, the 
armature winding acts as the shorted sec- 
ondary of a transformer. In neither 
case is a torque exerted. If, however, 
the angular distance between fixed and 
movable brush is intermediate between 
no degrees and 180 degrees, a torque is 
exerted, and if the armature is allowed 
to run the current decreases and the 
power factor increases. 

The effect of shifting the brushes is 
analogous to changing the impressed 
voltage on an ordinary continuous-cur- 
rent series motor, and thus by adjusting 
the brushes the torque and speed may 
be regulated. This property renders the 
Deri motor valuable in all cases where 
delicate speed regulation is essential. It 
is largely used for working passenger 
lifts and other hoisting machinery, and 
also for driving ring-spinning frames, 
the speed regulation in the latter case 
being automatic. The result of auto- 
matic speed regulation is an increased 
output from the ring-spinning frames. 
Another application is for electric-rail- 
way working. An important point in 
these motors is their perfect commuta- 
tion. 


~~ 
eo 


Applications of Electricity to Propul- 
sion of Naval Vessels.’ 

Two distinct methods of electrical 
propulsion of ships, both adapted to bat- 
tleships of the design of the Arkansas 
and Wyoming, are described. These are 
designated by the author as follows: (1) 
‘‘Combination drive,’’ in which generat- 
ing units with motors, and low-pressure 
turbines on propeller shafts are used to- 
gether and separately for different con- 
ditions; (2) ‘‘electrie drive,’’ in which 
propulsion is effected wholly and solely 
by electric motors. 

Combination Drive.—With the ‘‘com- 


1 Abstract of a paper by W. L. R. Emmet, 
presented at the seventeenth general meeting of 
the Society of Naval Architects and Marine 
ee. held in New York, November 18 and 

9, 1909. 
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bination drive’’ it is proposed to use 
twin screws and to install upon each 
propeller shaft a low-pressure turbine 
and an electric motor. There would also 
be installed in each engine room a high- 
speed, steam-turbine, generating set. 
The capacity of the generators and mo- 
tors would be such that they would be 
capable of delivering, at 20.5 knots, two- 
fifths of the total power required for 
propulsion. The remaining three-fifths 
of the power under these conditions 
would be delivered by the low-pressure 
turbine which at such a time would re- 
ceive steam exhausted from the generat- 
ing unit. This low-pressure turbine 
would also be fitted with two reversing 
stages, similar to those which would be 
adopted with direct turbine drive. The 
low-pressure turbines would also be so 
arranged that they could take high-pres- 
sure steam from boilers through separ- 
ate nozzles and with such supply they 
would act as fairly efficient high-pres- 
sure turbines. With such high-pressure 
steam supply the ship would make a 
speed of about 19.0 knots with the same 
steam requider for 20.5 knots with the 
combination drive. When the ship is 
running at about 20.5 knots all the 
steam would pass to the low-pressure 
turbine. When the ship operates at 
speeds below fifteen knots the low-pres- 
sure turbine would not be used at all, 
the power being delivered to the pro- 
pellers entirely by motor and being all 
generated by the high-speed turbine. At 
speeds between fifteen and 20.5 knots, a 
part of the steam would pass to the con- 
denser through the low-pressure turbine 
and part through the lower stages of 
the high-speed turbine. The design of 
the generating unit provides for a valve 
by which any desired number of third 
stage nozzles can be closed and by this 
means the division of steam between the 
low-pressure stages of the high-speed 
turbine and the low-pressure turbine 
ean be controlled. 

In this combination drive, the elec- 
trical apparatus acts simply as a speed- 
reducing bond between the generating 
turbines and the propeller shafts: The 
motors are not used for reversing and 
are of the squirrel-cage induction type. 
The voltage is low and the arrangement 
of generator and motor constitutes the 
simplest known means of electrical pow- 
er transmission. 

Since in a warship it is desirable to 
operate efficiently at low speed as well 
as at high, the motors proposed in this 
ease are so arranged that they can be 
connected either for twenty-eight or 
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forty-two poles. In the higher-speed 
ranges the twenty-eight pole connection 
is used, and in the lower-speed ranges 
the forty-two pole connection. 

In this arrangement, the electrical ap- 
paratus with high-speed turbine consti- 
tutes an auxiliary, the purpose of which 
is to improve efficiency under all speed 
conditions and particularly to adapt the 
ship to economical operation at cruising 
speed. 

This combination drive is proposed 
by the author as a sort of a stepping 
stone between the purely mechanical 
drives at present in use, and a purely 
electrical drive,—this with a view to 
overcoming the doubts and fears of 
those who might object to too rational 
a change in existing practice. This de- 
sign also allows for substitution of high- 
pressure turbines for the motors to 
change over to a high-pressure Curtis 
drive, if desirable. 

Electric Drive. — With ‘‘electric 
drive’’ it is proposed to install two mo- 
tors on each propeller shaft. One of 
these is arranged with pole-changing 
switches for varying the speed. The 
other is adapted only to the smaller 
number of poles used with high speeds, 
and is arranged with a resistance con- 
nection so as to be suitable for produc- 
ing the high torque desirable in quick 
changes of the ship’s directions. The 
generators are designed to give a very 
uniform efficiency through wide ranges 
of load and speed. The maximum volt- 
age generated is about 2,200 volts. 

The armature resistances for the mo- 
tors used in reversal of the propellers, 
would be connected to the motor 
through collector rings, and the re- 
sistance would be cut out by short-cir- 
cuiting the collector rings so that no 
current would pass through the brushes 
except when the resistance was in use. 

A comparison of the weights of the 
all-turbine, combination, and electric 
drives, is given by the author as fol- 
lows: Turbine (Parsons) drive, 484.7 
tons (excluding piping, bearings, shaft- 
ing, valves, and auxiliaries) ; combina- 
tion drive, 520 tons; electric, 354 tons. 

The weight of boilers proposed for 
the ships under consideration, is 555 
tons, and the author estimates that with 
electric drive this can be cut down by 
108 tons if allowance is made for the 
saving in steam consumption at 20.5 
knots as indicated by his figures. The 
author further estimates that with elec- 
tric drive an increase of sixty-nine per 
cent in the cruising distance may be ob- 
tained. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 





NEW YORK TRACTIONS. 

The New York Public Service ©om- 
mission for the First District has is- 
sued the following statistics in connec- 
tion with passengers carried and rev- 
enues derived from operation in trac- 
tion lines of New York during the 
month of September, 1909: 

*Tot. rev. 
Fare Fare per st. ry. 


passengers passengers oper. 
Aug., 1909 Aug., 1908 Aug., 1909 

















Hudson & Man- 

Hatten: os. «6 $3,082,924 $933,509 $159,436 
Inter. Rap.-Tran. 44,381,238 38,128,312 2,286,234 

Brooklyn Rapid Transit System: 

Brooklyn Union 

FUR ep siie wecwe es 12, pogo 11,338,903 646,262 
Sea Beach ..... 1,777 73,361 13,881 
So. Brooklyn ... 336, 076 694, 859 46,142 

Total ‘“L’”’ 

service ..... $13,463,104 12,107,123 $706,285 
Brooklyn Hgts.. 12,306,543 11,319,570 621,027 
Brooklyn G. Co. 

CA ccccccwses 2,150,170 2,163,151 111,827 
Coney Island & 

GFOVGR ...ccces 124,808 117,391 6,552 
Nassau Electric. 7,265,245 6,466,422 373,488 

Total B. R: T. 

system ..... 35,309,872 32,173,657 $1,819,180 
tThird Avenue System: 
Dry Dock and E. 

Broadway $926,025 $970,893 $50,588 
42a St. M. & St. 

BE seanaero scapes 2,680,588 2,092,402 136,647 
Third Ave. & 

Kingsbr. ..... 4,412,731 3,873,196 260,813 
South Boulevard 177,128 138,297 8,856 
Union Railway.. 3,513,393 2,921,926 179,223 
Westchstr, Elec. 893,764 658,386 44,816 

WOtGl - so seskes $12,603,629 $10,655,100 $680,945 

Manhattan & Bronx surface roads: 

Metro. St. ae. a $22,681,395 $1,203,088 
Central Park, N 

he Be. ews e ces 1,008,903 920,479 53,500 
Second Avenue . 1,467,610 | Eee 76,274 
28th & 29th St. 34,460 , Cnr 1,749 

Total Man. ..$26,214,769 ae 601,874 $1,334,611 
City Island .... ate 1 eae eee 828 
Pelham Park 23,291 ‘ ECE 1,170 
New York City 

Interboro ..... 355,367 246,965 16,556 

Total Man. & 

EON 6 << $26,610,901 $246,965 $1,353,165 


Brooklyn & + aaa surface roads: 
Coney Island 








Brooklyn ..... $2,800,876 $2,152,609 $137,157 
a | Isl. Elec.. 318,504 301,926 17,825 

es iE 

_Traction ...... 711,231 634,127 35,549 

Y. & Queens 

Con eet. 1,757,125 1,637,037 91,910 
Ocean Electric.. 200,165 221,536 10,563 
Van Brunt St. & 

E. Broadway 143,953 140,599 4,135 

Total Exclud- 

ing B. R. T. $5,931,854 $5,087,834 $297,139 
Richmond Electric roads: 
Richmond St. & 

(ak! (ae $611,281 $550,973 $31,373 
South Beach ... 15,985 13,688 799 
Staten Isl. Midl’d 540,872 491,718 27,367 

TOUR | 5 ce casas $1,168,138 $1,056,359 $59,539 
rane total all 

COBES  o.kc css $129,088,556 $112,483,610 $6,655,639 


*Totals in this column exceed revenue of all 
companies regarded as a single system by rea- 
son of inter-company payments for power, rent 
of tracks, etc. 

*+Not reported. 

§Operated by Metropolitan Street Railway in 
September, 1908. 

tExclusive of the Tarrytown, White Plains & 
Mamaroneck and the Yonkers Railroad. 





ENGLAND TELEPHONE AND _ TELE- 


GRAPH COMPANY. 


NEW 


In accordance with the new law plac- 
ing telephone companies in Massachu- 
setts under supervision of the Highway 
Commission, the annual report of the 
twelve months to June 30 last of the 
New England Telephone and Telegraph 
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Company has been filed. The income 
account as of June 30, 1909, and 1908 
compares as follows: 

Gross, $11,031,289, ine. $577,305; op- 
erating expenses, $8,306,472, ine. $240,- 
804; net, $2,724,816, ine. $336,500 ; other 
income, $260,004, ine. $29,159 ; total net, 
$2,984,821, ine. $365,660; charges, 
$161,035, dee. $200,272; balance, $2,- 
823,786, ine. .$565,932; dividend, $2,- 
194,639, ine. $292,771; surplus, $629,- 
147, ine. $273,161. 

On June 30 last there were 3,832 
stockholders in the company, of whom 
3,401, or eighty-nine per cent, are resi- 
dents of Massachusetts, owning 136,519 
of the 356,244 outstanding shares. The 
American Telephone and Telegraph 
Company, the parent company, owns 
208,058 shares. 

This compares with 3,700 stockhold- 
ers on June 30, 1908, of whom 3,275, 
or eighty-eight per cent, were residents 
of Massachusetts, owning 135,651 of 
the 355,095 shares. 


SCHENECTADY RAILWAY. 

The report of the Schenectady Rail- 
way Company, for the quarter ended 
September 30, 1909, compares as fol- 
lows: 














1909. 1908. 
Total operating revenue.... $296,163 $264, 272 
Total operating expenses.... 160,017 169,114 
Net operating revenue.... $136,146 $95,158 
CWGRGM GCCNUEs «<6 660 occ dewne 12,788 8,891 
Operating income.......... $123,357 $86,266 
CRRGE INOGUNG oe ccec ce ceccsccs 3,399 4,184 
a $126,757 $90,450 
Total deductions from gross 
WIR oe dia'So coneeas cueeees 23,809 26,780 
$102,947 $63,670 


Net corporate income..... 


UNITED TRACTION, OF ALBANY. 
The report of the United Traction 
Company (Albany) for the quarter 
ended September 30, 1909, compares as 














follows: 
1909. 1908. 

Total operating revenue..... $554,360 $520,679 
Total operating expenses.... 312,803 302,187 

Total net revenue from 

CUI coc Es ea cxenies oe $241,557 $218,492 

TUMOR GOCHUGE oo 655 cweccecs 33,000 28,736 

Operating income.......... $208,557 $189,755 
GENS INCOMIO. x o6i ccs cc ces ces 50,034 

Cae: INCOMES. 6 os6 cs cise 5c $258,591 $229,769 
Total deducted from gross 

PE nt avccweswensesecuns 94,732 70,140 

Net corporate income..... $163,858 $159,629 


WASHINGTON WATER POWER. 

The Washington Water Power Com- 

pany has rendered a report to the New 

York Stock Exchange for the year end- 
ed October 31, 1909, as follows: 





TUCO Sidicieldnwis cise ccedaceenciecsees $2,735,738 
Tempensen ANG tAMOR.. 2. ce ccsccccccccccs 1,459,666 

ROG NOONE ace ek conannnweccoakwass $1,276,072 
Allowance for depreciation............. 268,600 

MMIII cals Suv aaacabewe cciee vaelCn wes $1,007,472 
NIU cP clon Waciuaebagece se hmankenee 356,090 
Available for dividends................. $651,382 
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BOSTON & WORCESTER. 
The Boston & Worcester Street Rail- 
way Company has issued its report for 
the year ended September 30, 1909. 
The general balance sheet as of October 
1, 1909, compares as follows: 











ASSETS. 
1909. 1908. 

Property investment.. Dale 776,528 $4,646,118 
CAE 6 xis watuceatieceens : 92,026 115,113 
First mortgage discount..... ........ 59,000 
Accounts receivable......... 14,436 34,841 
CN Ott OOUEO DONE ccks cccnsees seeeueee 
Supplies on hand........... 89,416 82,242 

Prepaid interest and insur- 
SG - ONG i cece dxccnduckxans 9,074 10,460 
GO voe a cc die ccseeeuaeed $4,981,480 $4,947,774 

LIABILITIES. 

Cen SAMOS o6 cencadwxas«d $2,025,000 $2,025,000 
PI Os oid cscccadccees 1,970,000 2,016,000 

Notes payable, held by Bos- 
ton & Worcester Electric. 600,000 535,000 
INGO Ws v5 oc cndiccccass 267,482 267,365 
Accounts payable............ 51,082 43,561 
Interest accrued............. 24,860 19,655 
TAMES ACCTUC. ..<cccccccesss 40,183 39,775 
Profit and loss surplus...... 2,873 1,418 
Oe vicn ss cenewicavacuccus $4,981,480 $4,947,774 


The income account of the Boston & 
Worcester Electric Companies, the hold- 
ing company, for the year ended Sep- 
tember 30, 1909, compares as follows: 











1909. 1908. 
Dividends received.......... $60,748 $121,494 
COR TOGO io a 5.0 s525 5445500 _. 35,757 20,167 
WOGGE IMAGE ya che encscees $96,505 $141,661 
RE Eiko o ceo suddencnne 20,090 5,303 
SEIN oso Sans dt ate ada kts $76,415 $136,358 
RCI ei ie cee ccedecanceas 67,872 135,744 
MIN So chive tancsccesaeeas $8,542 $614 


NORTHERN CALIFORNIA POWER. 
The Northern California Power Com- 
pany, Consolidated (succeeded North- 
ern California Power Company Novem- 
ber 1, 1908) has issued its first annual 
report for the year ended October 31, 
1909. The income account compares 
with the earnings of the company be- 
fore its reorganization for the years 
ended February 29, 1908 and 1907, as 
follows 











Oct. 31 Feb. 29 Feb. 28 

1909 1908 1907 

Gross earnings........ $432,715 $297,062 $214,830 
Profits on store ac- 

BN as decinavakeees 1,114 3,516 10,113 

Total earnings...... $433,829 $300.578 $224,943 
Expenses and fixed 

CUMNMEE © ics dedscceus 259,202 165,099 128,690 

Ns 255 iseunue $ 74,627 $135,479 $96,244 

GROG oa cascasexss 110,000 40,000 60,000 

Net surplus......... $ 64,627 $ 95,479 $ 36,244 


For the eight months, March 1, 1908, 
to October 31, 1908, gross earnings 
amounted to $245,375 and surplus after 
charges 5139,840. 


TARRYTOWN, WHITE PLAINS & 
MAMARONECK. 

The Tarrytown, White Plains & 
Mamaroneck Railroad Company reports 
gross earnings for the quarter ended 
September 30, 1909, of $49,988, against 
$45,977 last year; net income amounted 
to $3,706, against a deficit last year of 
$1,254, and there was a deficit after 
charges of $1,979, against a deficit of 
$5,198 last year. 
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The 110,000-Volt Circuit Breakers on 
Lines of Southern Power Company. 
Four groups of 110,000-volt oil cir- 

cuit-breakers were recently put in serv- 
ice by the Southern Power Company on 
its high-tension transmission lines in the 
vicinity of Charlotte, N. C. This instal- 
lation is unique as being the first in 
which switching apparatus is called 
upon to break currents of this extreme 
potential, although several similar 
plants are now under eonstruction and 
will shortly be in operation. 


110,000-VOLT WESTINGHOUSE CIRCUIT-BREAKERS 
DURING INSTALLATION, 


In the case of the Southern Power 
Company’s lines not only is the voltage 
interrupted remarkable, but the magni- 
tude of the currents being successfully 
handled under these severe conditions 
marks a step in the design of high-ten- 
sion control apparatus. In this connec- 
tion it is interesting to note the rated 
limit of operation of these 110,000-volt 
circuit-breakers; viz., that they shall 
successfully interrupt any short circuit 
that may oceur on a transmission sys- 
tem of 120,000 kilowatts capacity. 





As shown in the accompanying illus- 
tration, a feature of the construction of 
these circuit-breakers is the isolation of 
each pole in a separate tank. Each pole 
is thus entirely independent of the oth- 
ers except for the pull-rod which oper- 
ates the contacts. This rod is released 
by the tripping mechanism shown at the 
left of the tanks, allowing the contacts 
to open by gravity. The forty-seven- 
inch break thus interposed into each 
phase occurs in the center of the tank, 
in oil free from any possible sediment 








green lamp. The tanks are of welded 
seam boiler steel, filled with oil and 
fitted with a thick lining of specially 
treated insulation which encloses the 
contacts. The terminals are of the con- 
denser type, and allow the line wires 
to be brought in directly from over- 
head. 

The 110,000-volt breakers for the 
Southern Power Company are of both 
the hand and_ electrically-operated 
types. They are normally closed by en- 
ergizing the operating solenoid from a 


Bite 


WESTINGHOUSE CIRCUIT-BREAKERS INSTALLED 


ON SOUTHERN POWER COMPANY’S LINES. 


or moisture. By the arrangement of the 
operating mechanism, gravity assists in 
making a quick break during normal 
operation, while in case of any injury 
to the circuit-breaker parts the circuits 
naturally tend to fall open. 

A double break is made at each pole, 
spring-seated butt contacts assuring a 
firm closure. A small double pole, 
double throw switch operated by the 
contact mechanism provides a simple 
telltale, indicating the position of the 
breaker contacts, by lighting a red or 


low voltage local circuit, but may also 
be hand-operated by a lever handle 
through a simple mechanical connection. 
Series relays, mounted on suspension in- 
sulators and inserted directly in the 
line, are provided for automatically 
tripping the circuit-breakers in case of 
overload. A wooden rod transmits the 
movement of the relay armature on the 
suspension insulator to the latch mech- 
anism, providing a simple and quick- 
acting mechanical release effected di- 
rectly by the line current. 
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Fiften breakers of type and construc- 
tion similar to the 110,000-volt ap- 
paratus will also be installed by the 
Southern Power Company for con- 
trolling its 88,000-volt transmission cir- 
cuits. These breakers will be electrical- 
ly operated and have their tripping 
coils energized from series transformers 
‘‘huilt-in’’ around the terminals and 
mounted as part of the tank case as 
shown in the accompanying illustration. 
This disposal of the series transformers 
contributes to the compactness and self- 
contained character of the breaker 
group, avoiding all external transformer 
or relay devices and the incidental 
wiring. 

The 44,000-volt lines of the same com- 
pany are controlled by five sets of 
breakers of form similar to the high 
voltage apparatus already described for 
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Tough Tungsten Lamps Pass Safely 
Through a Railroad Wreck. 

The collision between a Pennsylvania 
eastbound passenger train and an idle 
locomotive that occurred just outside 
Jersey City on the morning of November 
6th resulted in comparatively few in- 
juries to the passengers, due to the fact 
that the strong frames of the passenger 
ears resisted crushing. The damage to 
engines and ears, however, was consid- 
erable. One of the steel passenger 
coaches jumped the track and turned 
over on its side, denting in the steel 
plates about eighteen inches. 

In the lighting equipment of this car 
were nine General Electric tungsten 
lamps. It is interesting to note that 
after the wreck, when all the lamps were 
taken out and tested, these tungstens 
were found to be in perfect condition— 





GREAT FALLS GENERATING STATION, SOUTHERN POWER COMPANY. 


operation on the lower voltage trans- 
mission lines. 

The 110,000-volt, 88,000-volt and 44,- 
000-volt cireuit-breakers described in 
the foregoing are of the type GA de- 
sign, developed and manufactured by 
the Westinghouse Electric and Manu- 
facturing Company. Elsewhere than 
the Southern Power Company these 
breakers are now in use controlling lines 
aggregating 200,000 kilowatt capacity, 
and ranging in potential from 44,000 to 
88,000-volts in the plants of the Idaho- 
Oregon Power Company, Boise, Idaho; 
Spokane & Inland Empire Railroad, 
Spokane, Wash.; Niagara, Lockport & 
Ontario Power Company, Niagara Falls, 
Ont., and Societa Industriale Italiana, 
Milan, Italy, besides a number of in- 
stallations yet incomplete. 


a further proof of the rather remarkable 
strength and durability of the tungsten 
filament when specially adapted for 
train-lighting service. 





Quick Switchboard Shipment. 

A fire at Bass, Mich., destroyed the 
switchboard of the Bass Telephone Com- 
pany. The Kellogg Switchboard and 
Supply Company, of Chicago, received 
the order for a new board at 10:35 Fri- 
day, November 26, and shipped the 
board complete on the first train Sat- 
urday, for Bass, which left at 10:30 
a. m. 

‘ ae 

Exports of copper for the week end- 
ed December 16 were 5,475 tons. Since 
December 1 they were 14,661 tons, 
against 13,364 tons for the same period 
last year. 
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Voltmeter for 200,000 Volts. 

E. A. Watson has succeeded in con- 
structing a voltmeter permitting the 
measurement of tensions up to 200,000 
volts. Air compressed to fourteen at- 
mospheres constitutes the insulation in 
this instrument, as oil would not be 
suitable for currents of such high pres- 
sures. The movable equipment of the 
apparatus is contained in a cast-iron re- 
ceptacle, the cover of which is so ar- 
ranged that the interior pressure con- 

































200,000-VOLT VOLTMETER. 


tributes to keeping it closed. In order 
to prevent luminous discharges the 
needle A of the electrometer is made of 
thin copper sheet without sharp angles 
or corners. The shape of the needle 
and of the fixed part B of the appa- 
ratus have made it possible to obtain a 
graduation that is nearly proportional 
to the tension. The distance between 
the movable and fixed parts of the in- 
strument increases with rising tension, 
reaching a maximum of two centime- 
tres. The tension necessary for perfor- 
ating a layer of air compressed to four- 
teen atmospheres is 400,000 volts per 
centimetre. A mirror is attaehed to 
the steel axle C and a ray of light pro- 
jected on the same is reflected on a 
graduated seale F. The torsion exerted 
on the movable part is quite strong and 
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is compensated by a spring D.—From 
L’Electricien (Paris), October 30. 
Printing Press Controllers. 

The Electric Company has 

developed a complete line of CR con- 


General 


trollers designed to meet the require- 
ments and severe service of small direct- 
operated printing 


current electrically 


presses. In their design special atten- 
tion has been given to such necessary 
features as no-voltage protection, over- 
load protection, push button stop and 
jog, ruggedness of construction, and ac- 
cessibility. 

All the controllers 
no-voltage protection. 


in this line have 
This consists of 
a contactor mounted in the lower left- 
hand the front. The 
CR 169 has been designed so that upon 
failure of voltage the starting arm re- 
turns automatically to the off position. 
In addition the controller arm is pro- 
vided with a moveable armature which 
may be adjusted so that the motor can 
be run only at a certain predetermined 


corner of slate 





ARMATURE RESISTANCE 
PRESS CONTROLLER. 


FOR PRINTING 


speed. All the other controllers of this 
line have been so designed that the con- 
tactor opens when the voltage fails and 
the contactor cannot be closed until the 
controller handle has been returned to 
the off position. 

the armature circuit is 
and broken by the contactor and not 
on the switch contacts, there is no are- 
This eliminates the 
burning of the contacts which would 
result in roughening the 
surface, causing imperfect contact and 
the rapid destruction of the contact seg- 
ments. The contactor is provided with 
a strong magnetic blow-out which ex- 


Since made 


ing on the contacts. 


necessarily 


tinguishes any are that may result when 
the armature circuit is opened. 

When the overload release is supplied 
in addition to the no-voltage release, it 
is so connected that when it operates it 
will de-energize the contactor coil, open- 
ing the contactor and thus breaking the 
armature circuit. 
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In many installations it is desirable 
tu have push buttons located at various 
points around the press for stopping 
the motor, or for ‘‘inching’’ the press 
Some of the controll- 
ers have, therefore, been designed to 
have both push button stop and jog, 
while others have the stop feature only. 

If the push button is closed while the 
motor is not in operation the contactor 


when necessary. 


will close, providing the switch arm is 
in the starting position, completing the 
armature circuit through the regulating 
resistance. This will start the motor 
which will run very slowly, as long as 


PRINTING PRESS CONTROLLER WITH 


COVER REMOVED. 


the push button is held closed. If the 
push button is closed while the motor 
is running, the contactor coil will be 
de-energized, thereby opening the motor 
circuit and stopping the motor. The 
same push button can therefore be used 
for jogging or stopping the motor. Each 
controller which has the stop and jog 
feature is furnished with two buttons; 
but any number of buttons may be in- 
stalled. 

Standard form P resistance units are 
used throughout. In the controllers 
having a field regulating resistance, the 
units are assembled upon the back of 
the slate front, while the armature re- 
sistance, whether for starting or regu- 
lating duty, is assembled in a separate 
box. When a dynamic brake is sup- 
plied the resistance is in most cases ex- 
ternal, but in some controllers it is self- 
contained. 

The controllers are provided with re- 
newable segments for armature control, 
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while button contacts are used for field 
control. The starting resistance is de- 
signed for starting duty only while the 
armature regulating resistance is de- 
signed for continuous operation, as vari- 
ous speed changes are obtained by vary- 
ing the amount of resistance in the 
armature circuit. 


ia ad 


Wayne Bell-Ringing Transformer. 

The transformer shown in the aecom- 
panying illustration is made by the 
Fort Wayne Electric Works, Ft. Wayne, 
Ind., for the purpose of utilizing alter- 
nating current for ringing electric bells, 
annunciators and similar apparatus. 
The transformer is built for 110-volt 
circuits, and has a secondary winding 
with taps brought out so as to obtain 
four, eight and twelve volts, depending 
upon the connections. 








WAYNE BELL-RINGING 
TRANSFORMER. 


In electric bell wiring, due to the fact 
that frequently the bell wires are run 
along the floor and are apt to be short- 
circuited, this transformer is designed 
so that it will run several hours on 
dead short circuit without danger of 
burning up. This feature makes the 
transformer especially valuable for this 
class of work. It is also designed so as 
to have ample capacity for ringing 
The efficiency of this 
device is exceedingly high for a trans- 
former of this size. The core losses are 
so small that it is a difficult matter to 
measure them, running approximately 
4 watt. 

The primary leads consist of two rub- 
ber-covered flexible cables brought out 
through an insulating piece, and this 
piece is anchored inside the case, pre- 
venting any injury to the winding, due 
to pulling of the leads. The secondary 
terminals consist of three binding posts 
giving three combinations of voltages. 


large size bells. 
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This is the maximum combinations 
which can be obtained through this 
number of binding posts. 

The casing is of cast aluminum with 
a heavy coat of black japan, making it 
very ornamental. This allows the trans- 
former to be installed in places where 
the appearance of the dry cells would 
not permit of them being placed. The 
casing is so built as to have an air space 
between the body of same and the wall 
upon which it would be mounted. The 
core and coils are thoroughly impreg- 
nated and the same care and quality of 
material is used in the construction of 
transformer as in the large high-voltage 
transformers. It is in every way a 
thoroughly built transformer and only 
the best material and workmanship en- 
ter into its construction. 

<select 
An Electric Fireless Cookstove. 

A new form of electric cooker, invent- 
ed by Sebring Phelps and called the 
‘electric fireless cookstove’’ has recent- 
ly been put on the market by The Elec- 
tric Fireless Cookstove Company, of 
Hastings, Mich. The makers of this 
electric stove guarantee that provided 
their directions are correctly followed, 
the cost of electric cooking with this 
stove is much cheaper. than cooking with 
gas,—for electric power at four cents a 
kilowatt-hour as compared with gas at 
$1.00 a thousand cubie feet. 

The illustrations given herewith show 
two views of the ‘‘Favorite,’’ one of 
the several types of the electric stoves 
made by the firm. This is a two-element 
stove, but with the use of the lower or 
floor case it is claimed that as large 
a dinner can be cooked as with a four- 
hole gas stove with oven. Practically 
no attention is required between the 
operations of putting the food in the 
stove and the taking out of the same 
when it is fully cooked. 

The following account, abstracted 
from an article in the Hastings (Mich.) 
Banner, November 10, 1909, gives some 
idea of the possibilities and method of 
operation of the electric fireless cook- 
stove: 

‘*An hour and a half before we came 
to Mr. Phelps’ workshop, he had heated 
to a high degree one of the cooking ele- 
ments by which the cooking is done. 
This element is raised to a high temper- 
ature by turning on the electric cur- 
rent from fifteen to thirty minutes ac~ 
cording to the temperature desired. The 
cooking element was placed, after heat- 
ing, above a chicken which was to be 
cooked. The heat from the element, 
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from which the current was now shut 
off, had been cooking a chicken in the 
cooker for upwards of an hour before 
our arrival. When the 
scene, the cooking was well-nigh com- 


we came on 
pleted. 

‘‘The cooker we saw had two heating 
elements. Mr. Phelps next, for thirty 
minutes, turned on the current for the 
second heating element. Then Mrs. 
Phelps brought out a tin of biscuits. 
This was placed in the cooker, the heat- 
ing element being placed above, but not 
in contact with, the element. No cur- 
rent was used at all from this time on; 
but in fifteen minutes by the watch the 
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the same space in the cooker, both bak- 
ing and cooking going on at the same 
The electricity was used for thir- 
ty minutes in one case and for but twen- 
ty in the other. The meter told the 
expense, which was much less than what 


time. 


it would have eost for gas in a gas 
range.’ 
The results of a series of tests by Mr. 


the 
the 
gas 


and Mrs. Sebring Phelps, showing 
comparative costs of electricity (in 
fireless cookstove) versus gas (in a 
stove) are given below. A guarantee is 
offered by the makers that these figures 
can be duplicated by anyone using the 
electric fireless cookstove, provided that 




















FRONT AND SIDE 


biscuits were nicely baked in the cooker 
by the heat from the element. 

‘‘The cooking and baking were both 
going on in the same space in the cook- 


VIEWS OF ELECTRIC FIRELESS COOKSTOVE., 


their directions for the operation of the 
stove are followed, and that the volt- 
age of the circuit is regular and con- 
stant. 


er. This space was lined with asbestos The stoves are all built of white oak, 
Time in minutes COST 
Kind of Food Feet Watts of required for cooking Gas Electricity 
of gas used electricity as Electricity @ $1.00 per 1000. @ 4c a kw.-hr. 
6-Ib. roast........ 71 500 125 180 $0.071 $0.02 
12-Ib. goose....... 107.5 1000 210 210 .1076 .04 
2 apple pies...... 27 507 25 35 .027 02028 
2 pans biscuits... 15.6 394 14 12 -0156 -01576 
4 loaves bread.... 32.3 665 60 90 0323 .0266 
1 loaf cake...... 22 266 35 35 .022 .016 
3-layer caks...... 15.5 446 15 10 .0155 .0178 
1 rice pudding ... 20 266 35 35 .02 .016 
8 quarts boiled 
potatoes ....... 14 258 56 56 .014 .0103 
I ova sakes <0 7 133 35 45 .007 .00532 
Cabbage .... ..... separate 60 
Tomatoes ....... 5 346 20 60 015 .0138 
Sweet corn....... utensils 20 
IN sa tudackard $0.3470 $0.20186 
Saving of electricity over gas $0.14. 
underneath a bright metal cover. We _ thoroughly seasoned, and nice enough 
were served with a delicious chicken for a dining room, as may be noted 


sandwich which had been prepared 
from the biseuit and chicken cooked in 


from both of the accompanying illus- 
trations. 
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Maximum Demand Meters. 
To THE EDITORS: 

Our attention has been 
drawn to an article in your journal 
(Vol. 55, No. 3, p. 110) on ‘‘The Com- 
pilation of Load Factors.’’ In this arti- 
cle it is stated that no cheap and effi- 
client maximum measuring instrument 
suitable for alternating-current circuits 
is on the market at the present time. 
We shall be much obliged if you will 
kindly allow us to contradict this state- 
ment through the columns of your pa- 
per, as we ourselves among other firms 
have been manufacturing such an in- 
strument for some time past. 

Under the circumstances a deserip- 
tion of our maximum demand meters 
may be of interest to your readers. The 
apparatus consists of two separate 
parts, the meter proper in which the 
ordinary counter mechanism is com- 
bined with a maximum indicator and 
scale, and an automatic time switch. 
These two separate parts are connected 
electrically ; they can be mounted either 
side by side, or one above the other, as 
required. 

These meters are also manufactured 
in another form in which the meter 
and the time switch are combined un- 
der one cover. This latter form is con- 
structed solely for alternating-current 
circuits. 

The construction of the meter itself 
only differs from the standard form in 
the inclusion of the maximum record- 
ing mechanism. This consists, in addi- 
tion to the ordinary counter mechan- 
ism, of a cireular scale and moving 
pointer. The pointer is operated by a 
carrier which in turn is set in motion 
by a tooth wheel on the counter gear- 
ing shaft. The tooth wheel is coupled 
to the carrier by means of the armature 
of an electromagnet fixed at the side of 
the apparatus. At regular intervals 
(for instance, every fifteen minutes) 
the time switch momentarily short-cir- 
cuits the current in the magnet coil, 
whereupon the coupling is disconnected 
and the carrier is brought back to the 
zero position by means of a spring. 
The -maximum indicator, however, re- 
mains in the highest position which it 
had previously reached; it will be set 
in motion again as soon as the current 
exceeds its former maximum value. 

The apparatus is equally suitable for 
either direct or alternating-current cir- 
cuits. 

ALLGEMEINE ELEKTRICITAETS 

° GESELLSCHAFT. 

Berlin, Germany, November 29, 1909, 


recently 


‘of induction motors. 
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Electric Drive in Automobile Works. 

In line with the ideas of all pro- 
gressive manufacturers the automobile 
makers of the country are rapidly in- 
stalling motor drive for the various 
machines in their shops. One company 
alone, the Allis-Chalmers Company, has 
furnished considerable electrical ap- 
paratus to the automobile manufactur- 
ers in the neighborhood of Detroit, 
Mich., some items of which follow. The 
Everett - Motzger - Flanders Company, 
Detroit, Mich., has purchased three 300- 
kilowatt generators with exciters, four 
100-kilovolt-ampere _ oil-filled water 
cooled transformers and sixty-four in- 
duction motors. This company uses a 
30 horsepower motor running at 850 
revolutions per minute as standard, and 
thus has to carry but few repair parts. 

The Oak Park Power Company at 
Flint, Mich., owned and operated by 
the General Motors Company and 
which furnishes power to the numer- 
ous plants of the company, has recent- 
ly installed two 1,000-kilowatt steam 
turbine units with direct coupled ex- 
citers, one non-condensing, the other 
condensing, with turbo jet condenser 
and motor generator exciter set; two 
200-kilowatt alternators with exciters, 
twenty-one transformers and @ large 
number of motors. 

The Weston-Mott Company of Flint, 
Mich., has purchased a large number 
It has adapted a 
40-horsepower motor running at 850 
revolutions per minute as_ standard, 
and one of these usually drives a group 
of machines. 

The Kelsey Herbert Wheel Company 
of Detroit has put in three transform- 
ers and six induction motors. 

The Rapid Motor Vehicle Company, 
Pontiac, Mich., has put a central gen- 
erating station in operation. This con- 
sists of two 20 and 40 by 42 inch en- 
gines direct connected to 600 kilowatt, 
sixty cycle, three-phase, 240-volt gen- 
erators. Excitation is furnished by a 
forty-five kilowatt induction motor 
generator set or by a forty-kilowatt en- 
gine exciter set. 

The American Motor Castings Com- 
pany has installed a 100-kilowatt en- 
gine generator set and six induction 
motors. 

The Brush Runabout Company, De- 
troit, Mich., has purchased three 100- 
kilowatt transformers and twenty in- 
duction motors. This company has 
adopted twenty-horsepower motors run- 
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ning at 850 revolutions per minute as 
its standard. 

It has been found that motor drive 
helps to reduce factory cost to a con- 
siderable extent, and it is quite prob- 
able that many other automobile manu- 
facturers will be following the example 
set by those mentioned, where elec- 


trical operation is not already used. 
+e. 


Japanese Government Buys More 

American Telephone Apparatus. 

Another telephone-switchboard order 
from the Far East has been placed 
with an American firm of manufactur- 
The Western Electric Company 
has secured a contract from the Japa- 
nese Department of Communications for 
the equipment to extend the service in 
the capital city of Tokyo. This board 
is of the sort used by the Bell com- 
panies in this country and in general 
use abroad. It is a common-battery 
switchboard of the most up-to-date 
type. 

This firm also contracted recently to 
supply the Chinese government the 
equipment: for the first two modern 
telephone exchanges in the empire, to 
be located in the city of Pekin. 

——_~--e—___ 
Electric Cooking versus Gas. 

Some elaborate researches have been 
made in Germany, says The Electrical 
Engineer, of London, Eng., with refer- 
ence to the comparative cost of cooking 
by electricity and by gas. It appears 
from the average of a very large num- 
ber of experiments made under vary- 
ing conditions that if the cost of a 
kilowatt is more than half as great 
again as that of a cubic metre of gas 
(thirty-five cubic feet) the gas is the 
cheaper heating agent. Otherwise elee- 
trieal heating is the more economical. 
It is claimed that the use for which 
electrically generated heat is least suit- 
able in the household is for boiling wa- 
ter. 


ers. 


a 
> 


Independent Telephone Rates Raised. 

As a consequence of fear of raise of 
rates, the minority stockholders of the 
United States and Cuyahoga Telephone 
companies have filed petitions for a re- 
ceivership. Their move, however, was 
anticipated by B. H. Mahler, a director 
of the United States company, who 
raised the rate to more than double that 
asked by the Bell company. Mr. Mahler, 
it is reported, will head the Cuyahoga 
and United States Telephone companies 
if they are taken over by the Bell in- 
terests. 
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Current Electrical News 




















GREAT BRITAIN. 


(Special Correspondence.) 


Lonpon, DECEMBER 11.—The approach of a general electiou 
has once more raised the question of protection in relation to the 
electrical industry in Great Britain. In the ordinary course of 
events, the Institution of Electrical Engineers steers clear of 
politics, although there are many members who hold the view 
that the Institution is being managed on too severely scientific 
lines, and that it ought to take a more active interest in com- 
mercial matters. However, be this as it may, political questions 
are strictly taboo at the meetings of the Institution ,and as a rule 
there is little opportunity for the politicians of the Institution to 
have much to say there. On Thursday, however, the Council al- 
lowed a paper to be read which made comparisons between the 
electrical industry in Germany and in England, and, as was inevi- 
table, it gave the opportunity for the introduction of politics. Emile 
Garcke, of the British Electric Traction Company, made a rousing 
speech in favor of tariff reform as a solution of many of the 
difficulties under which the industry is now suffering. He was 
severely rebuked by Gisbert Kapp, the President, who vetoed any 
further remarks of a similar character. Nevertheless, several 
other speakers managed to air their political views, and there was 
just a danger of some feeling being exhibited. The Council of the 
Institution is strong in its determination to remain strictly im- 
partial on this matter. As this attitude is being persisted in, much 
against the will of a certain section, it is quite possible that an 
attempt will be made to form a society which will take in hand 
the commercial aspect of affairs. An Electrical League was 
mooted in the summer but nething further has been heard of it; 
the idea, however, will probably be revived under the ‘circumstances 
of a general election. 

The London Electric Supply Act of 1908, which authorized 
agreements between the electric-supply authorities of London, is 
already bearing good fruit. A spirit of reasonableness seems to 
have taken possession of both municipalities and companies. Joint 
meetings of officials of companies and municipalities are being 
held to discuss technical matters, and a scheme has now been 
formulated for appointing a committee containing members from 
both sides to supervise the preparation and publication of publicity 
matter in relation to electricity supply. The idea is to produce 
literature suitable for ali parties, in large quantities, and so save 
expense, 

A somewhat daring method of advertising electricity supply 
has been adopted by the municipal electric engineer at St. Pan- 
eras, London. This consists of fixing large models of incandescent 
lamps, motors, etc., on the lamp posts. To anyone with a specially 
fine aesthetic taste, the idea might appear revolutionary, but the 
commercial spirit is seizing all our station engineers in no un- 
certain manner, and as the end is justifying the means, it is not 
likely that the residents will complain. 

The Electrical Contractors’ Association is already showing 
activity in regard te those municipalities who have given notice 
to apply for powers next session to carry out wiring work, etc. 
The Association has warned these municipalities that unless they 
promise to carry out this class of work through a contractor, they 
will oppose the bills when they come before Parliament. 

Ever since the Edinburgh Corporation went in for an electric 
supply undertaking the Electricity Committee has always refused 
to offend the tastes of their rate payers by running the stations 
condensing. In this way, of course, they have dispensed with the 
use of cooling towers. The Corporation possesses two generating 
stations which have now become quite filled with plant. The con- 
sulting engineer has reported that the only alternative to the 
expense of a new high-tension generating station outside the town, 
is to convert the existing stations to run condensing and to install 
exhaust-steam turbines. At any rate, the scheme is now before 
the Council, and some English towns are to be visited where 
condensing plant is in use. It may be mentioned that the Edin- 
burgh undertaking is probably the most successful of any electric 
supply works in the kingdom. 

It is reported that the United Wireless Telegraph Company of 
America has decided to build works near Liverpool. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 
Paris, DECEMBER 9.—One of the large mining companie’ in 
France, known as the Boucher du Rhone Company has recently 


completed a large plant for use at the Aygalades mines in the 
Mediterranean region. Here:is installed a substation of some size, 


and it receives current over a power line from the Brillanne hy- 


draulic plant. There are erected two transformer posts and two 
substations with rotary converters in order to supply current for 
the mine for lighting and electric locomotives. At present there 
are ten of these nine-ton locomotives in operation at the mine, 
each carrying two sixty-horsepower motors. Motors also drive a 
cable drum plant for taking out the material. At the company’s 
shops located at Madrague, in the neighborhood of Marseilles, there 
is installed a transformer post for operating the various motors of 
the shops. 

The new hydraulic plant which is in the course of erection in 
the southern part of Austria in the region of Fiume, will be one 
of the largest in Europe, as it is intended to give 80,000 horse- 
power. It is installed by the Adriatic Electric Company, with the 
use of French capital for the most part. The station is to supply 
an extensive network of power lines, taking in the city of Trieste 
as well as Agram and Pola. Current will be used for locomotives 
which it is proposed to introduce upon some of the sections of 
the Austrian state railroads. 

Orders have already been placed for a part of the material for 
the great turbine plant which is now being built at Rjukan, Norway. 
This includes five three-phase alternators to be built by the Brown- 
Roveri firm. These machines are. of 17,000-kilowatt capacity and 
work on 10,000 to 15,000 volts. The same number of 14,000 horse- 
power turbines has also been ordered. The present outfit is one- 
half of the ultimate capacity of the station. 

Measures are being taken to adopt the electric system on the 
Metropolitan lines in the city of Vienna. It is estimated that the 
undertaking will involve an outlay of $10,000,000. The Siemens- 
Schuchert Company are likely to obtain the contract for this work. 
As regards the operation of the lines, it will no doubt be carried 
on by the municipality. 

The city of Parma, Italy, is considering a project for the build- 
ing and operaticn of several sections of city and interurban traction 
lines. Ao we E. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 


LARGE POWER PROJECT—A company has been organized at 
Woodstock to harness the Staunton river at Brookneal, two miles 
from Lynchburg, Va. The plant, it is estimated, will deliver 5,000 
horsepower. The president of the company is M. Coffman, cashier 
of the Shenandoah National Bank. L. T. Stoneburner, secretary 
and treasurer. The capitalization of the company is limited to 
$1,000,000, on which a charter fee of $750 has been paid. 


POWER PLANT FOR MEXICO.—The Mayo River Power and 
Land Company has made surveys for a dam across the Mayo River 
in western Chihuahua, Mex. This dam, which will be the first of 
several, is to be located abouty fifty-six miles above Navajoa, 
Sonora, on the new Southern Pacific railroad. About 25,000 horse- 
power will be developed by the first dam, but the amount will be 
considerably increased when the subsequent dams are built. 


WORK TO BEGIN ON TUM TUM ROAD.—A. Arnston, gen- 
eral manager of the Tum Tum Railway at Vancouver, Wash., has 
announced that work will start on the road about the first of 
January. <A section four miles long between Ridgefield and Tum 
Tum Mountains will first be constructed and will be finished before 
July 1. Sixteen miles of the total forty-five will be in operation 
within a year. Power will be furnished by a hydroelectric gener- 
ating plant. 


COLORADO RIVER DAMS IN CONSTRUCTION—Preparations 
are being made to replace the $1,600,000 granite dam across the 
Colorado River, which was washed out in 1906, with a reinforced 
concrete structure. At the Marble Falls on the Colorado River a 
dam is at present being built and power will be supplied to Aus- 
tin, San Antonio and other cities. Approximately 25,000 horse- 
power will be developed and it will be distributed within a radius 
of 100 miles. A large dam across the Llano River has just been 
completed and the hydroelectric plant is supplying light and power 
to the city of Llano. 


TO DAM THE DIX RIVER.—The Madison Electric Power 
Company of Richmond, Va., is promoting a plan for the develop- 
ment of power from the Dix River near Burgin, Ky. It is the 
intention of the company to construct an immense dam in the river 
below the bridge at Camp Dick Robinson. The base of the dam is 
to be 156 feet, 150 feet high and 500 feet long. The estimated cost 
of the undertaking will be $1,000,000, and it will require one year 
to complete the work. When completed, the power plant will have 
a generating capacity of 25,000 to 30,000 horsepower, which will be 
sufficient to supply a number of surrounding towns with light and 
power. 
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NEW POWER PLANT FOR MENOMINEE RIVER—There is a 
project at present under way for damming the Menominee River 
near Marinette to secure power for the mills of the Menominee and 
Marinette Power Company. The company which is promoting the 
scheme is capitalized at $1,000,000 and makes a claim that 6,000 
horsepower will be developed. The company is backed by Harry 
J. Brown, Elmer Grimmer and other well-known men. 

POWER PLANT FOR THE OCONEE RIVER.—A company is 
to be formed for the development of an estimated 4,000-horsepower 
waterpower on the Oconee River, near Athens, Ga., those interested 
being Capt. James White, J. Y. Carithers and others, of the Athens 
Electric Railway System. The power generated will be utilized 
in operating an addition to the Star Thread Mills at Barnett Shoals, 
on the Oconee, doubling the mill’s capacity, while power will also 
be developed for a new $500,000 cotton mill to be erected. The 
total development will represent over a million dollars. Exten- 
sions to the Macon Street Railway System will furthermore be 
supplied with power from the new hydroelectric development, 
which will be one of the largest in this section of Georgia. 


LIGHTING AND POWER. 


(Special Correspondence.) 


PLAQUEMINE, LA.—J. H. Pugh has purchased the franchise 
and property of the Plaquemine Electric Light and Power Com- 
pany. P. 

SAN ANTONIO, TEX.—Ira C. Rinehart is organizing an electric 
light and power company for this place, to put in a plant to cost 
$105,000. Pe. 

EVANSVILLE, IND.—Hal C. Kimbrough, of Muncie, Ind., and 
associates, have applied for a franchise for a heat, light and power 
plant in Evansville. Ss. 

SULPHUR, OKLA—The Swanson Electric Company, which 
recently purchased the plant of the Sulphur Light and Power Com- 
pany, is rebuilding the entire plant. 

HARTFORD, WIS.—The new electric power plant of the Kissel 
Motor Car-Company here has been put into operation. It will be 
used to operate the company’s factory. M. 

DECATUR, ILL.—The Progressive Light and Power Company 
has been incorporated with a capital of $100,000, to generate and 
sell electricity. The incorporators are: W. H. Suffern, R. I. Hunt 
and F. M. Ives. 

HOUSTON, TEXAS.—The distributing lines of the entire light- 
ing system inside the fire limits of the city are being placed in 
underground conduits. The installation is being made by Ford 
Bacon and Davis of New York city at a price of approximately 
$300,000. 

SYRACUSE, N. Y.—The Wayne County Electric Company, cap- 
italized at $100,000, has been sold by Syracuse capitalists to Wil- 
liam T. Morris and associates, of Penn Yan. The company supplies 
lighting in Lyons and Clyde. 

SEYMOUR, IND.—The city council has granted a franchise to 
the Indiana Public Utilities Company, of which W. B. Hotten is 
secretary, for the erection, equipment and operation of a new and 
up-to-date electric light plant. Ss. 

FREEPORT, ILL.—The Commonwealth Electric Company has 
been incorporated by Charles E. Gregory, Richard Armstrong and 
C. R. Norwood, all of Chicago. It is proposed to have the light- 
ing plant in operation by spring. 

NEW ORLEANS, LA.—An ordinance has been passed permit- 
ting the reorganization of the Consumers’ Electric Company. An 
additional investment of approximately $1,000,000 will be made 
when the new company is formed. 

MADISON, WIS.—The Hustisford Electric Light and Power 
Company of Hustisford has filed articles of incorporation here. 
The company has a capital stock of $40,000. The incorporators are 
E. J. Dehne, O. E. Dehne, and C. W. Erdman, Jr. M. 

FRESNO, CAL.—Articles of incorporation have been filed by 
the Coalinga Water and Electric Company, with a capital of $2,000,- 
000, to supply water and power to Coalinga and the oil fields. The 
directors are: W. C. Kerckhoff, A. C. Batch, K. Cohn and A. G. 
Weston. 

DELPHI, IND.—The city council has granted a franchise to the 
Fort Wayne & Wabash Valley Traction Company to furnish light 
and power to the citizens of Delphi. The minimum rate for resi- 
dences is seventy-five cents a month, the company to furnish meters 
for all consumers. 

JACKSON, ALA.—It is reported that the Jackson Electric 
Light and Power plant, owned by Frank Jones and General Carnes 
of Memphis, has been sold to F. B. Prout and H. H. Carson of the 
General Electric Company and local capitalists. The price paid is 
given at $1,000,000. 

SALEM, ORE.—State Engineer Lewis will grant the application 
of W. B. Winans for a permit to appropriate the waters of Hood 
River for power purposes. Mr. Winans has projected an electric 


railroad for the Hood River Valley and plans to develop 20,000 
horsepower to operate the line. 
OLD TOWN, ME.—The Kennebec Development Company has 
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been organized for the purpose of generating and supplying elec- 
tricity and gas for lighting, heating, mechanical and other purposes 
with $200,000 capital stock. The officers of the company are: O. H. 
Briggs of Providence, R. I., president; E. H. Green of Waterville, 
treasurer. 


REDDING, CAL.—The Sacramento Valley Power Company of 
this city has given a deed of trust to the Central Trust Company 
of San Francisco to secure the payment of bonds amounting to 
$500,000. The company virtually mortgages all its water rights, real 
estate, power lines, power houses, machinery and property of every 
description. 

ONAGA, KAN.—The Onaga Heat, Power and Light Company 
has been granted a charter by the state board at Topeka, with 
Peter Gurtler, president, and L. L. Omeara, secretary. Ground also 
has been purchased for the location of the building and contracts 
let for the machinery. It is expected that the plant will be in 
operation by January 1. 


TACOMA, WASH.—Articles of incorporation of the Cle Elum 
Traction Company have been filed with the county auditor by 
Frank S. Farquhar and M. E. Farquhar. The object of the com- 
pany is to construct transportation lines within and without Cle 
Elum and Roslyn in Kittitas County and to establish branch lines. 
The capital stock is $300,000. 


REDDING, CAL.—The Sacramento Valley Power Company has 
completed the survey of its pole line from Redding through Red 
Bluff, Tehama and Corning to Chico. Material for the construction 
of the line is being delivered at Redding, Red Bluff and Chico, and 
construetion crews have begun building south from Redding, north 
from Chico and in both directions from Red Bluff. 


SEYMOUR, IND.—The city council has been enjoined tem- 
porarily from entering into a contract with the Indiana Public Utili- 
ties Company for street lighting. The injunction was secured by 
the Merchants Electric Light Company, whose contract has expired. 
The Indiana Public Utilities Company is proposing to build and 
equip a new plant and the fight has been very bitter. Ss. 


HAMMOND, IND.—Plans for an electric light plant to cost a 
quarter of a million dollars are now in preparation for C. H. Geist, 
ewner of the present plant in this city. The new plant will have 
12,500 horsepower whereas the present plant that supplies Ham- 
mond with electric light has only 4,000 horsepowér. The power 
company is to furnish the Gary and Interurban Railway Company 
with power. 


NORWICH, CONN.—The Falls Company, Norwich, Conn., has 
completed the installation of the two water-wheels at its dam on 
the Yantic River, and will erect a new power house for its elec- 
tric generator for the purpose of supplying its mill with electricity. 
After the water passes these wheels it will be again utilized at 
the lower dam of the company to turn the wheel of the mill proper. 
About 200 horsepower will be generated to operate twenty-two ma- 
chines in the picker room. 


DELPHI, IND.—The City Council has granted to the Fort 
Wayne and Wabash Valley Traction Company a fifty-year fran- 
chise, under which the county seat of Carroll County will be sup- 
plied with electric current for lighting and power from the Fort 
Wayne station, ninety-five miles distant. The work of making 
connections will begin at once, and until the new station at Lafay- 
ette, some fifteen miles west of Delphi, is completed, all the cur- 
rent for Delphi will be supplied from the Fort Wayne station. 


YORK, PA—A movement has been started here to build a 
municipal lighting plant. The light committee of city councils 
has been instructed to secure estimates of the cost of lights in 
other cities, and also the cost of the erection of a municipal plant. 
This action has been taken because the company which has been 
furnishing light to York has submitted a bid $11 per lamp in excess 
of last year’s, and will not sign a contract for less than five years. 
rl a that a plant erected by the city would cost abou 


SYRACUSE, IND.—The Syracuse Power and Light Company 
has filéd articles of incorporation with a capital stock of $30,000. 
The object of the company is to supply cities, towns, communities, 
farmers and places of amusement with light, heat and power. 
Joseph P. Dolan, Lewis A. Neff, Herman D. Boozer, Charles Crow 
and A. B. Dolan are the incorporators. The above corporation is 
constructing a power dam in Elkhart River and will generate elec- 
tricity to be transmitted to towns, cities, farmers and communities 
in Elkhart and Kosciusko counties. Ss. 


ALBANY, N. Y.—The East Creek Electric Light and Power 
Company has asked the Public Service Commission for authority 
to execute a mortgage upon all its property for $3,000,000, and to 
issue bonds to the amount of $2,080,930, and capital stock to the 
amount of $550,000. The company now has its water power at 
Hast Creek, Herkimer County, and supplies electricity for light and 
power at St. Johnsville, Fort Plain, Canajoharie, Nelliston and 
Palatine Bridge. It has been offered a contract with the Fonda, 
Johnstown and Gloversville Railroad Company for the furnishing 
of a large amount of the power for that railroad company, and the 
proceeds of the sale of stock and bonds, outside of the refunding 
of outstanding bonds, is te be devoted to the extension of its 
water power. 
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KIMBALL, W. VA.—The surveys have been completed for the 
construction of a power house to light and furnish water for the 
city. It is estimated that the combined plant will cost $100,000. 


RHYOLITE, NEV.—Leonard Davis, general manager of the 
Buckeye Mill and Mining Company, at Fish Springs, will put in an 
electric plant on Birch Creek to furnish power for the mill now 
being installed there. 

CHIHUAHUA, MEX.—The Guanajuato Light and Power Com- 
pany has increased its capital from $6,000,000 to $12,000,000. This 
increase was demanded by the extension of transmission lines and 
erection of new plants. 

WILMINGTON, DEL.—The Wilmington City Electric Com- 
pany has purchased a 1,500-kilowatt turbine generating set, which 
has been recently placed in operation. The contract price of the 
machine was about $20,000. 

LOS ANGELES, CAL.—The City Council has passed a resolu- 
tion calling for $3,500,000 to be issued in bonds for constructing 
works for generating and distributing electricity for purpose of 
supplying the city with light, etc. 

LYNN, MASS.—An appropriation of $30,000 has been made by 
the city for improvement of the municipal lighting plant. Two 
100-kilowatt turbine-driven generating sets will replace the four 
are lighting machines now in use. 

RICHMOND, VA.—An additional appropriation of $65,000 has 
been made to complete the construction of the overhead system in 
connection with the municipal power and lighting plant. The 
original bond issue was $350,000. 

PALO ALTO, CAL.—Plans have been completed for a new 
street lighting system for which $3,500 has been voted. The prin- 
cipal streets are to be lighted with arches containing twelve lights 
each and spaced about 100 feet apart. 

MONROE, WIS.—It is reported that a controlling interest of 
the Monroe Electric Light and Power Company is to pass into 
the hands of parties represented by H. A. Smith of Chicago. The 
change will take place about January 1. 

AMHERST, WIS.—A new water wheel which will generate 
about ninety horsepower, or double to the amount formerly of 
tained, has been installed at the electric light plant at Amher ¢. 
A new concrete flume has also been built. M. 


INDIANAPOLIS, IND.—The city council has passed an ordi- 
nance requiring the railroads to pay thirty per cent of the cost of 
are lights placed over railroad street crossings. The railroads are 
quite willing to comply with the ordinance. Ss. 

BUFFALO, N. Y.—The City Hall lighting plant was put into 
operation a short time. The generating machinery consists of one 
50-kilowatt, one 75 and one 150-kilowatt generator. Work on this 
installation was carried out under the direction of J. J. O’Leary. 


EVERETT, WASH.—The Granite Falls Electric Company of 
Granite Falls has filed a petition with the Board of County Com- 
missioners of Snohomish county, asking for a franchise to construct 
and maintain upon the roads of the county an electric transmission 
line. 

YORK, PA.—The new 750-horsepower engine and generator 
have been installed in the powerhouse of the York Railways Com- 
pany. President W. T. Bay Stuart says that there will be no 
future trouble and that all public power demands will be sup- 
plied. O 


PESHTIGO, WIS.—The Northern-Hydro Company, which is to 
supply electric power to Manitowoc and Two Rivers, has placed a 
trust deed for $5,000,000 on its property. It is understood that the 
American Trust and Savings Bank, of Chicago, has furnished the 
money. C. 

SAN DIEGO, CAL.—The San Diego Consolidated Gas and Elec- 
tric Company has been awarded the contract for lighting the 
streets for a period of five years beginning with June 1, 1910. 
The present rate is $7 per month per lamp whereas the new rate 
is $5 per lamp per month. 


SUPERIOR, WIS.—A mortgage for $100,000 has been filed by 
the Northern Power Company. The mortgage is held by the Great 
Northern Power Company, a Minnesota corporation. The mortgage 
was made to reimburse the Great Northern company for improve- 
ments made on behalf of its subsidiary. 


SACRAMENTO, CAL.—Articles of incorporation of the West- 
ern Consolidated Coal, Gas and Electric Company have been filed 
recently. The company is capitalized at $7,500,000, and is now 
operating in Arizona. It intends to develop extensive coal claims 
near Stone Canyon, Cal., but may supply power and light to any 
part of the state. 


SPOKANE, WASH.—Contracts for doubling the capacity of 
the Nine Mile power plant of the Inland Empire system have been 
let to the Westinghouse company and the American Wheel Com- 
pany, and when complete the station will have a capacity of 20,000 
horsepower. The machinery will be installed as rapidly as it ar- 
rives on the ground. 


CHARLESTON, N. C.—The Consolidated Company is inviting 
bids from the General Electric Company and the Westinghouse 
Electric Company on a 1,000-kilowatt steam turbine, to take care 
of its lighting business; the same to be delivered within the next 
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five or six months. This step is necessary to take care of the 
increased lighting and power business. 


REDDING, CAL.—The Sacramento Valley Power Company, 
which operates three power houses in this county, has executed a 
deed of trust to the Central Trust Company of San Francisco to 
secure the payment of bonds for $500,000. The proceeds of the 
bond issue will be used for the extension of the company’s power 
wires to various points in the Sacramento Valley. 


NOBLESVILLE, IND.—The White River Light~and Power Com- 
pany, whose hydroelectric plant will be completed in about two 
weeks, is making a large number of contracts to furnish power to 
factories and industries requiring cheap power. The company is 
contracting to furnish power and light at five cents per kilowatt- 
hour. This remarkably low rate is attracting a number of industries 
to Noblesville. S. 

ALBANY, N. Y.—The Floral Park Light, Heat and Power 
Company, has recently been incorporated to carry on operations 
particularly in the counties of Nassau and Suffolk. The capital 
stock is placed at $10,000, and the directors are William C. 
Baker, Charles A. Lockwood, E. B. Lockwood and Charles E. 
Twombly of Jamaica, William L. Wood and R. W. Kellogg, of 
Hollis, and John Ebbers of Union Course. 

FT. WAYNE, IND.—Certain cars now in operation by the Ft. 
Wayne & Wabash Valley Traction Company are being commended 
very highly by passengers on account of their excellent lighting 
system. The company has equipped these cars with a new light 
which is an adapation of the tungsten and promises to be a great 
success. The filaments are short and heavy to prevent breakage 
from the jar of travel. Numerous inquiries are coming to the man- 
agement relative to the succéss and durability of the light. Ss. 

FT. WAYNE, IND.—President J. Levering Jones of the Ft. 
Wayne and Wabash Valley Traction Company, in an open letter 
addressed to Mayor Hosey, asserts that the city is operating its 
electric light plant at a big loss, and as the traction company is 
one of the largest taxpayers he protests against it being taxed to 
maintain a competitive plant on a losing basis. Mr. Jones asks 
that experts be appointed to inquire into and report on the matter 
of the municipal plant being a losing proposition. The advocates 
of the municipal plant charge the traction company with conspiring 
to discredit the municipal system and subsequently buying it in and 
thus secure a monopoly of lighting in the city. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


CHIPPEWA FALLS, WIS.—It is reported that C. R. Brant, of 
Madison, Wis., and his associates are considering the construction 
of an electric railway to La Crosse, via Galesville. €. 

BOZEMAN, MONT.—The Gallatin Valley Electric Railway Com- 
pany will build a twenty-five mile extension from Bozeman, Hot 
Springs northward through Belgrade to the Dry Creek terri- 
tory. C. 

MEDORA, N. D.—The Northern Pacific Railway Company has 
a crew of engineers at work in the Bad Lands with a view to the 
electrification of a considerable portion of the road near Little 
Missouri. 


EAST TROY, WIS.—John I. Beggs, of the Milwaukee Electric 
Railway and Light Company, states that work on the extension of 
the electric railroad to Fayette, Elkhorn and Delavan will be started 
in the spring. Cc. 

REDWOOD CITY, CAL.—Preliminary surveys are being made 
for an electric railway from this city to La Honda. The main 
backer of the proposed railroad is A. Schiling, of the Stauffer 
Chemical Company. 

CLARINDA, IOWA.—W. S. Farquhar, I. H. Taggart, Jos. A. 
McKinley and others have incorporated the Iowa & Southwestern 
Railway Company, with a capital stock of $300,000, to build an in- 
terurban to Blanchard, Iowa. C. 

MILWAUKEE, WIS.—The Milwaukee Western Electric Rail- 
way Company has been granted permission to construct a line to 
Beaver Dam, Wis., a distance of fifty-six miles, with a division from 
Sussex through Pewaukee to Waukesha. 4 

ST. LOUIS, MO.—J. M. Longenecker, acting for the minority 
bondholders of the Toledo & Indiana Railroad, has purchased that 
road at public sale for $1,006,000, or $99,000 more than the appraised 
value. The sale cancels an issue of $2,000,000 of stock. 

MINERAL WELLS, TEX.—At a meeting held at the Crazy 
Wells $21,000 was raised to aid in building an interurban railway 
between this city and Fort Worth. A bonus of $60,000 is to be 
raised and held by trustees until the road is in actual operation. 

ZANESVILLE, OHIO.—The survey of the Zanesville & Meigs 
Valley traction line has been completed and the financial end of 
the company will be arranged in a short time. It has been an- 
nounced by officials of the road that the contract will be let by 
May 1. 

BRIDGEPORT, CONN.—Twenty large double-truck closed 
trolley cars which are being built at Worcester for the Connecticut 
Company for use in the Bridgeport district will be delivered in 
January. The contract involves an expenditure of $132,000. 
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IOWA CITY. IOWA.—The Commercial club has raised $20,- 
000 towards the construction of an interurban road to Daven- 
port. 

PASADENA, CAL.—The Pasadena Rapid Transit Company has 
secured all the right-of-way for their line between here and Los 
Angeles. The surveys have been completed and all that remains 
is the letting of the contract. 

SANTA BARBARA, CAL.—The council has granted the peti- 
tion presented by Atorney H. C. Booth, of the Santa Barbara Con- 
solidated Railway Company, for a franchise for an electric street 
railway on State and Sola streets of this city. 

SHEBOYGAN, WIS.—The Sheboygan Light, Power and Railway 
Company is planning to install a steam turbine of 1,500 horsepower 
at its plant at Sheboygan. The plant now can generate 2,500 horse- 
power. It was established about five years ago. M. 

OAKLAND, CAL.—It has been announced that the Northern 
Electric Company will secure an outlet on San Francisco Bay and 
enter into competition with the Southern Pacific and Santa Fe 
systems for the interior traffic of the bay cities. 

LOS ANGELES, CAL.—A meeting of the stockholders of the 
Los Angeles-Pacific Company will be held on January 6 to vote 
upon the issue of $20,000,000 in bonds, the proceeds to be used for 
improvements and extensions of the company’s lines. 

DELPHI, IND.—The Logansport, Frankfort & Indianapolis Trac- 
tion Company has asked the commissioners of Carroll County for a 
franchise to construct an interurban line on the Michigan road 
through Washington, Burlington and Carrollton townships. Ss. 

EVELETH, MINN.—E. M. Prindle and W. M. Prindle, of Du- 
luth, have applied for a franchise to build an electric line between 
Virginia to this city. The company proposes to run passenger 
cars, with accommodation for freight, baggage and United States 
mail. 

JANESVILLE, WIS.—The Janesville Street Railway Company 
has been sold to a corporation of New York capitalists, repre- 
sented by Thos. F. Nolan, who will reorganize and reconstruct 
the entire system, increasing the trackage from five to ten miles 
and will put on new cars. 

BINGHAMTON, N. Y.—As a result of a conference the rail- 
road between Sayre and Towanda, Pa., is practically assured. 
The Towand interests by which the road will be built have already 
subsveribed $200,000. When completed, this road will connect 
Elmira, Corning, Waverly and Binghamton. 

RICHMOND, IND.—The Commissioners of Wayne County have 
refunded to the Terre Haute, Indianapolis & Eastern Traction Com- 
pany $4,780 taxes paid to the county listed on the item of “cash 
on hand.’ The Supreme Court held that the cash on hand was in- 
cluded in an item covered by the State Tax Board, and should not 
be included by local tax boards. Ss. 

MARTINSVILLE, IND.—The city council has refused to renew 
the franchise of the Capital Traction Company, which proposes to 
build a traction line encircling Indianapolis connecting Martinsville, 
Danville, Lebanon, Frankfort, Noblesville, Greenfield and Franklin 
—all county-seat towns. The council promised to renew the fran- 
chise as soon as the company commenced work on the road. Ss. 

DENVER, COLO.—It has been announced that construction of 
the line from Grand Junction to Fruita would begin in a short 
time and that the road would be in operation by June 1. The 
line will be fifteen and one-half miles long and the newest type 
of interurban cars and electric locomotives will be used. The 
power question has been solved by the $60,000 addition to the 
electric light plant now under erection. 

HOOPPOLE, ILL.—Arrangements have been completed by J. 
J. Burns of the Burns Construction Company, which is building 
the Tampico-Hooppole line, for an electric line from Tampico to 
Sterling and from Hooppole to Geneseo. The middle section from 
Tampico to Hooppole is completed to within three and a half 
miles from Hocppole, and this short remaining stretch will be 
completed as fast as the work can be done. 

FREDERICK, MD—A company with a _ eapitalization of 
$1,500,000 will probably be formed from the consolidation of sev- 
eral trolley lines at present operating in this viciinty. The roads 
involved are the Washington, Frederick & Gettysburg Railroad 
Company, the Frederick & Middletown Railway Company and the 
Jefferson & Braddock Heights Railway Company. It is expected 
that extensions will follow such a combination. 


CHEHALIS, WASH.—Articles of incorporation have been filed 
by the Pe Ell & Columbia River Railway Company. The company 
proposes to run an electric railroad from Pe Ell southerly to tap 
the Columbia River near Cathlamet. They propose to use all the 
prerogatives of a common carrier, both as to handling freight and 
carrying passengers. The incorporators are W. C. Yeomans, 
Charles L. Yeomans, C. A. Doty and F. B. Hubbard. 


AUSTIN, TEX.—A charter has been filed by the Oklahoma, 
Red River and Texas Railway Company, of Clarksville, Red River 
County. The charter calls for an eighty-mile road between Blos- 
som and Mineola, through Lamar, Red River, Hopkins, Franklin 
and Wood counties. The incorporators are C. P. Moore, Frank 
Miesch, James T. Brown, J. L. Skinner, John T. Upchurch, John 
Miesch, E. L. Canterbury, W. H. Dickson and Roscoe Johnson. 
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NORWALK, O.—There is a rumor at present that the northern 
and eastern Ohio interurban railway companies intend to merge 
their interests. The combinations if carried out will include the 
following: Lake Shore Electric, the Cleveland, Southwestern & 
Columbus, the Northern Ohio, the Youngstown & Ohio River, 
the Youngstown & Southern, the Stark Electric, the Cleveland, 
Painesville & Eastern, and possibly the Western Ohio and the 
Eastern Ohio. 

LAWTON, OKLA.—A franchise has been granted to the Law- 
ton and Fort Sill Electric Railway Company which proposes to 
construct a street railway line in Lawton and an interurban to 
Fort Sill and Medicine Park, a distance of twenty miles. The 
company paid the expense of the election and has up a cash for- 
feit of $5,000 in case the line is not in operation in twelve months. 
Col. David L. Sleeper and Simon Smith of Oklahoma City and W. 
H. Pattie of Tulsa are the builders. 

MONTICELLO, IND.—Arrangements are being made to hold 
elections in four townships in White County to vote on the proposi- 
tion of levying a subsidy tax in aid of the construction of an inter- 
urban road by the Indiana Northwest Traction Company. The line, 
as proposed, will start at Battle Ground, where it will connect with 
the Fort Wayne & Wabash Valley traction line, and extend to Mon- 
ticello, Rensselaer, Hammond and Chicago Heights, with a branch 
line from Monticello to Logansport. Ss. 


TOLEDO, OHIO.—An order was recently made by Judge Man- 
ton of the Toledo common pleas court, confirming the sale of the 
Toledo Urban & Interurban Electric railway, the Toledo & Findlay 
Railway Company. The road was sold last August to George Har- 
vey for $400,000 and turned over to the reorganized company, which 
embraced the Toledo Urban & Interurban Electric Railway and 
the Toledo, Bowling Green & Southern. Suits which were filed to 
set aside the sale have been withdrawn. 


SCOTTSBURG, IND.—The preliminary survey of the route be- 
tween this city and Madison for the construction of a road by the 
Cincinnati, Madison & Western Traction Company, has been com- 
pleted. Men interested in the enterprise from Pittsburg, Cincinnati 
& Madison went over the route last week and announced that the 
road will be built at once. They also decided to build a large ter- 
minal station in this city at a point where the new road will con- 
nect with the Indianapolis & Louisville line. Ss. 


HARRISBURG, PA.—A charter application of the Phoenix- 
ville Valley Forge & Strafford Street Railway Company has been 
approved by Governor Stuart. The new line will be ten miles long, 
connecting Phoenixville with Strafford by way of Valley Forge. 
The capitai is $60,000 and the incorporators are Thomas E. O’Con- 
nell, of West Chester, president; Senator O. E. Thomson, John 
A. Dismanit, C. F. Boden, Samuel W. Deininger, A. W. Kley, H. H. 
Gilkyson, Jr., E. C. Meir and I. E. Miller, Phoenixville. 


PEORIA, ILL.—Another interurban is being promoted from this 
city, this is the Joliet, Peoria and Galesburg, which is being pro- 
moted by H. H. Haines and is alleged to have the backing of J. P. 
Morgan interests. While in Rock Island the promoter who is the 
president of the Hampton Traction Company, operating several lines 
in the state of Pennsylvania, stated that his company considers 
Illinois a favorable state to build in. The line will be first built 
between Peoria, Joliet and Rock Island and later build to Gales- 
burg. V. 

DES MOINES, IA.—Articles of incorporation have been filed 
by the Iowa & Southwestern Railway Company, which proposes 
to build an interurban from Clarinda, in Page County, to Blanchard, 
Ia., by way of College Springs. The capital stock of the company 
is $300,000. The incorporators are: W. S. Farquhar, I. H. Tag- 
gart, Joseph A. McKinley, O. C. Wetmore, A. M. Abbott, J. M. 
Rumbaugh, J. N. Miller, A. F. Galloway, W. N. Dewhurst, John H. 
Walkinshaw, Ed F. Rose, G. William Richardson, C. M. Henn, V. 
Graff and T. E. Powers. The head offices of the company will 
be at Clarinda, Ia. 


SAN FRANCISCO, CAL.—The Oregon Short Line Railway Com- 
pany has completed the purchase of the San Francisco, Idaho & 
Montana railroad, in which Salt Lake capital was interested, and 
which was organized to build an electric line from Caldwell, Ida., 
south to Jordan Valley, Oregon, thence southwest via Duncan and 
south to Winnemucca. The contract which was awarded to D. M. 
Brogan of Vail, Ore., by the original promoters will be completed 
under the supervision of Oregon Short Line engineers. A new line 
which is being built along the Snake river will be extended by 
the Oregon Short Line to make connection with the line just pur- 
chased. This Snake River line was originally projected from Buhl 
to Nyssa. 


SPARTA, WIS.—The construction of an interurban line be- 
tween Sparta and Winona, Minn., via La Crosse, has been practi- 
cally assured by the granting of a fifty-year franchise to the La 
Crosse Water Power Company by the La Crosse City Council. The 
electric road will be about fifty miles long and will cost about 
$3,000,000. Under the franchise granted at La Crosse, steam may 
not be used at any time as a motive power, the construction will 
be under the board of public works and the city engineer, not more 
than seven cars of freight may be hauled at one time, and several 
other restrictions are stipulated. It is stated that the power will 
be obtained from the Hatfield dams. W. J. Ferris is president of 
the company which will build the road. M. 














December 25, 1909 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


MARLIN, TEX.—The city has granted a franchise to the Inde- 
pendent Telephone Company. P. 

MANDAN, N. D.—The North Dakota Independent Telephone 
Company has been incorporated with a capital of $50,000. P. 

PARK RIVER, N. D.—The Park River Telephone Company has 
peen incorporated with a capital stock of $20,000. F. 

PAXTON, NEB.—The Paxton & Elsie Telephone Company a 
been incorporated with a capital stock of $5,000. 

CAMP CROOK, S. D.—The Belle Fourche Rural einai 
Company is building a line down the Little Missouri River to 
Camp Crook. C. 

WINONA, MINN.—The Northwestern Telephone Exchange 
Company is planning the installation of a new toll board in the 
exchange building. C. 

NOONAN, N. D.—Henry J. Kotschevar, Rolf Reite and Albert 
H. Makee, all of Noonan, incorporated the Mutual Telephone Com- 
pany; capital $15,000. Cc. 

FAIRVIEW, PA.—The Fairview Independent Telephone Com- 
pany has recently been incorporated by Job Morley. The company 
is capitalized at $10,000. 

MARTIN, N. D.—A. H. Nikolaus, G. Kalk, Karl Schauer, all of 
Martin, have incorporated the Sheridan County Telephone Company, 
with a capital of $20,000. C. 

RUGBY, N. D—John Richey, Brazil, N. D., A. B. Fox, Brazil, 
N. D., and W. E. Fox, Rugby, N. D., incorporated the Western 
Telephone Association with a capital of $20,000. 

WHITEFISH, MONT.—The Big Bend Light and Power Com- 
pany will take charge of the local telephone system formerly 
owned by Carl Green. The central office will be moved, a 200-drop 
switchboard installed and a 200-pair cable put up. C. 

NEWTON, IA.—The Jasper County Telephone Company has 
been merged with the Iowa company after several months of 
negotiation. A new switchboard to cost $15,000 will be installed. 

INDIO, CAL.—The Corona Mutual Telephone and Telegraph 
Company has filed its articles of incorporation here. The incor- 
porators are: J. B. Hooch, Andrew Lindberg and O. M. Grizzle 
of Corona. A. 

PORT LAVACA, TEX.—The Port Lavaca Telephone Company 
has begun construction work on its twenty-five mile line to Port 
O’Connor. It is expected that the line will be in operation in a 
very short time. 

KINGMAN, IND.—Articles of incorporation have been issued 
by the Secretary of State to the Kingman Telephone Company. 
The capital stock is $10,000 and the incorporators are C. L. Stein- 
baugh and J. W. Black. 

TOLEDO, OHIO—The Lima Telephone Company has just 
taken over the Delphos Home Telephone plant at Delphos, O. D. J. 
Cable, president of the former company, announces that there will 
be changes in the management of the newly acquired concern. H. 

VERMILION, O.—It is reported that the Vermilion Telephone 
Company, operating the independent exchange here, has consum- 
mated a deal whereby it will take over the Bell exchange and 
franchise. Long distance connections wilil be made with both the 
United States and Bell lines. 

FOLSOMVILLE, IND.—The Folsomville Farmers’ Mutual Tele- 
phone Company, has been incorporated; capital, $10,000. The com- 
pany proposes to build, equip and operate a telephone exchange 
and system in Folsomville and throughout the surrounding com- 
munities, A. M. Fisner, Robert Perigo, P. D. Cannon, J. W. Rob- 
erts, Robert Skelton and W. N. Boyd are directors. Ss. 

GUTHRIE, OKLA.—On complaint of telephone expert Player, 
the corporation commission cited ten local telephone companies 
at Ardmore, Atlus, Custer City, Billings, Weatherford, Hastings, 
Jennings, Kingfisher, Nowata and Marshall, to appear January 11 
and show why they should not be fined for contempt for failure to 
submit additional data asked in connection with their reports. 

INDIANAPOLIS, IND.—William Fortune, president of the In- 
dianapolis Company and vice-president of the New Long-Distance 
Telephone Company, has made a statement to the effect that a 
controlling interest of these properties had been purchased by the 


Morgan syndicate of New York. Mr. Fortune states that the prop- 


erties will continue independent and that the companies will pursue 
the same policies as in the past. He advises the people that the 
properties of both companies will be developed and extended dur- 
ing the coming year so as to almost double the present capacity 
and that excellent service will be given. Mr. Fortune says that the 
transfer will prove wonderfully advantageous to the Independent 
companies in Indiana and that nothing will be left undone for 
want of finance. Ss. 


JACKSON, MISS.—The Mississippi Home Telephone Company 
is pushing work with all possible despatch on its long-distance lines 
into Jackson and it has been announced by officials that connec- 
tions with Jackson will be made by January 1. One of these lines 
is between Jackson and Meridian and construction forces are now 
at work on it near Lake, Miss. A three-circuit system will be 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1261 


installed and an automatic switchboard will do away with a cen- 
tral-system. Toll stations will be established at all of the towns 
between Meridian and Jackson. The Mississippi Home Telephone 
Company also has a line in progress of construction between 
Jackson and Hattiesburg which will be completed by the time the 
corporation has its Jackson local exchange in readiness for 
service. B. 


ELECTRICAL SECURITIES. 


The year-end requirements on the money market have had a 
somewhat restraining influence on the market during the past few 
weeks and although there have been many fluctuations, they were 
within rather narrow limits. Owing to the cases of the Standard 
Oil and American Tobacco companies, which are still pending in 
the Supreme Court, there is as yet considerable uncertainty which 
is detrimental to speculation and which it is feared may in some 
degree retard business activities. On the whole, however, pros- 
pects are very favorable, and still further increase in the values 
of securities may be expected. 

The annual meeting of the Interborough-Metropolitan Company 
will be held on January 18 in New York City. Books closed Decem- 
ber 24 and reopen January 18. 

Chicago Railways rehabilitation expenditures on December 1 
were $22,000,000. November earnings increased seventeen per cent, 
equaling the best previous month since the company was formed. 

The Massachusetts Railroad Commissioners have approved the 
issue of Norfolk & Bristol Street Railway Company $50,000 twenty 
year five per cent equipment bonds. 

The American Telephone and Telegraph Company has notified 
the Chicago Stock Exchange that capital stock of a par value of 
$255,284,000 is outstanding and convertible bonds not exchanged to 
amount of $4,735,000 outstanding. 

The annual meeting of the stockholders of the Minneapolis 
General Electric Company will be held January 3. 

Williams, McConnell & Coleman are offering the bonds of the 
Empire District Electric Company, which owns light and power 
companies in Missouri and Kansas. Estimates of earnings for 1911 
show approximately four times interest requirements. The com- 
pany has favorable franchises and operates in a developing terri- 
tory. 

Notwithstanding the fact that the law does not give the Texas 
State Railroad Commission jurisdiction of electric railways where 
they do not transport freight, that body has agreed to approve the 
bond issue of the Galveston-Houston Interurban Electric Railway 
Company in order to overcome any technicality that might stand in 
the way of the sale of the bonds. 

At the annual meeting of the Massachusetts Electric Company 
it was voted to issue gold coupon notes to the amount of $5,000,000, 
payable at such time and at such rate of interest as the trustees 
may deem expedient. Of the proceeds, $3,500,000 will be used to 
retire a similar issue maturing January 1, 1910; the balance will be 
used for the general purposes of the companies. Trustees were re- 
elected. 

Negotiations have been closed for the placing of a large block 
of Mahoning & Shenango Railway and Light first consolidated re- 
funding mortgage five per cent bonds. The present issue, which 
amounts to $3,800,000 is being handled by Lee, Higginson & Com- 
pany and Blair & Company, who are offering the unsold balance at- 
ninety-seven and interest, yielding nearly five and five-eighths per 
cent. The bonds are redeemable at 105 and interest on any interest 
date, and constitute substantially a closed mortgage. 

It is stated that the Chicago-Milwaukee Electric bondholders 
will take the road from the receivers in January and operate under 
new management. According to advices from Chicago, the net 
earnings in the last fiscal year were about $159,000, or over one 
per cent on the outstanding $15,000,000 of bonds. The $10,000,000 
of Wisconsin Division bonds are held largely in Canada. The 
$5,000,000 of Illinois Division bonds were originally held in the 
Netherlands, but nearly all the Dutch holdings have recently been 
secured by Canadian and American interests. 

N. W. Harris & Company, E. H. Rollins & Sons and Perry, 
Coffin & Burr have purchased $2,000,000 Southern California Edison 
Company general mortgage five per cent bonds, due November 1, 
1939. This company owns and operates the electric and gas prop- 
erties formerly owned by the Edison Electric Company of Los 
Angeles, serving in addition to Los Angeles, Pasadena, Redlands, 
Riverside and other cities, the total population served being ap- 
proximately 600,000. The bonds will be offered for sale by the 
bankers in the near future. 


DIVIDENDS. 


American Cities Railway and Light Company; one and one-half 
per cent on both common and preferred, payable January 1. 

Boston & Worcester Electric Companies; $1 per share on pre- 
ferred stock, payable January 1. 

Chicago City Railway Company; quarterly dividend of one and 
one-half per cent, payable December 30. 

Cincinnati Gas and Electric Company; quarterly dividend of 
one and three-sixteenths per cent, payable January 1. 

Cincinnati Traction Company; quarterly dividend of one and 
one-half per cent, payable January 1. 
_ Duluth Edison Electric Company; regular quarterly dividend of 
one and one-half per cent, payable January 1. 
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Massachusetts Lighting Companies; quarterly dividend of one 
and one-half per cent, and an extra dividend of one-quarter per 
cent, payable January 15. 

Manila Electric Railroad and Lighting Corporation; 
cent on common stock, payable December 31. 

Northwestern Elevated Railroad Company; quarterly preferred 
dividend of one per cent, payable January 18. 

Otis Elevator Company; quarterly dividend of one and one- 
half per cent, payable January 15. 

Reading Traction Company; a dividend of seventy-five cents 
per share, payable January 1 to stockholders of record December 14. 

Tri-City Railway and Light Company; regular quarterly divi- 
dend of one and one-half per cent, payable January 3. 

United States Light and Heating Company; semi-annual divi- 
dend of three and one-half per cent on preferred. 

Westinghouse Electric and Manufacturing Company; quarterly 
dividend of one and three-quarter per cent on preferred, payable 
January 15. 


one per 


NEW YORK, 





Dec. 20 Dec. 13. 
Allis-Chalmers COMMON  .......- cece cer cece serecsvescece 15 15% 
Allis-Chalmers preferred :........ eee eeee cee e ere e ee reeees 41% 54 
Amalgamated COopper........ cee ce eee e eee tee ee et eeeeees 88 86% 
American Tel. & Cable ......cscccsccsccssessacceecsseeeos *80 *80 
American Tel. & Tel, 2 oos.0s:00ssiescvicsee ena cesesicn es stcwee 142 142% 
Brooklyn Rapid TransSit.............. sec eecee reese ee eeeees 86 80% 
General Blectric 2.6.20... csv ccsscccvccecscssscoccesesocs 159% 160% 
Interborough-Metropolitan COMMON, ........6. eee eee wees 24% 24% 
Interborough-Metropolitan preferred ........+.+e+eeeeeeee 60% 61% 
Kings County Electric........... 2. eee cece e eee e eee e eens 129 129 
Mackay Companies (Postal Telegraph and Cables) com- 
VR eT MN or Peo a Ne Py ee oe 91 91% 
Mackay Companies (Postal Telegraph and Cables) pre- oe 
Eo Jaber ees ns ORE ORS CAN COW ER OhERS C8044 be SRS See ORs 76% 
Manhattan Elevated ..........-- 140% 
Metropolitan Street Railway 20 
New York & New Jersey Telephone. .......--..seeeeeeees 123% 123% 
Ty, &; SLCC] COMMON 2.2.06 ciccrerece ces veescee ese eeesosies 92% 90% 
U. S. Steel preferred .....- 0. cece cece cer ccc ccc ccccccves 125% 125% 
Scot ee MTWRNONS. 64:6)0 66 6 6:604:0.210: 90S Kine wi 9 Bik:2, 09 9.9990 OS wees 78% 77% 
Westinghouse COMMON ......... cee eee eee eee tet e eee eeeee 82% 8416 
Westinghouse preferred .....-..-. cece eee teeter ee eee eees 133 130 
BOSTON. 
Dec. 20 Dec. 13. 
Dee te ie hae ay &) een eee ere tcc er 142 142% 
Edison Elec, Muminating...............-ccecercccesswecee 249 sae 
CREAN D MOOOETIE aoa. 06:5. 2'ss 90d 2es-6 b 20 0 oR alata sia TORRE 159% 160%4 
Massachusetts Electric Common  .........+- sess ee ree enone 15% 15 
Massachusetts Electric preferred .......-..0e cece eee renee 7 76 


New England Telephone.............eseeeeee tee ceee cece 137 135% 





Western Tel. & Tel. COMMON  ..... ee eee eee e eee eeeereee 12% 12 
Western Tel. & Tel. preferred ...-.. eee ee eee eee e eee eees 92 891% 
: PHILADELPHIA. 
Dec. 13. 
American RailwayS ....-++++++eeee 4514 
Electric Company of America.......... eee ee eee erences 12% 
Electric Storage Battery common .. nf 57 
Electric Storage Battery preferred .........--+eeeee eens 56 57 
Philadelphia Electric .......-6 esse cece eect tee eee e ee eeeee 13% 13% 
Philadelphia Rapid Transit .............. eee cece rere eee 27% 28% 
Philadelphia Traction .........seeeeeee cece cee eee eee eens 89 88% 
Tinton TrACHON 2.26.06 ccc ccc ccnccrcseeceersccececsenees 52% 52 
CHICAGO. 
Dec. 20 aera 
Chicago Railways, Series 1............. seer ee weer cence 103 9 
Galene> Railways, Series 2........6..ccssececcsccsesceses 32% 30% 
Chicago Subway .............- samen once cr Sa eeNe eres eae 4% 4% 
Chicago Telephone ........-.....cee cece eee e cece eee eecees 135 135% 
Commonwealth Edison .........-.-scceecccccecccerecceee 118 117% 
Metropolitan Elevated common. ......--.--2+-+eeeeeeeeeee 19 16% 
Metropolitan Elevated preferred ...........+eeeeeeeeeeeee 58 53 
National Carbon common ..........-..+eeeceeeeeceeereiee 103 102% 
National Carbon preferred ..........ceececeeee ee seeeeeeee 123 123 


PERSONAL MENTION. 


H. SMITH of the Chicago General Electric Company has pur- 
chased an interest in the Monroe Electric Light and Power Com- 
pany, and will attend personally to the management of the com- 
pany. ty ‘a 

V. J. DIEFENDERFER, formerly manager of the Birmingham 
office of the Allis-Chalmers Company, has resigned to accept a new 
position. Mr. Diefenderfer is at present with the Hardie-Tynes 
Manufacturing Company, of Birmingham, Ala., as the sales man- 
ager. 

W. C. WEBSTER, who has for several years been New York 
manager of the Westinghouse Electric and Manufacturing Com- 
pany, has recently resigned his position with that company. Mr. 
Webster formerly acted as vice-president of the Westinghouse 
company and has for some time been their New York representa- 
tive. 

O. S. MORE has resigned his position in the engineering de- 
partment of the Western Electric Company. He will succeed B. F. 
Bailey, chief engineer of the Fairbanks-Morse Electrical Manufac- 
turing Company, of Indianapolis, Ind., who has joined the faculty 
of the University of Michigan. 

L. A. CROWELL, head of the lamp department of the Westing- 
house Electric and Manufacturing Company, recently addressed 
the Consolidated Electric Lighting Company Association at Mont- 
pelier, Vt., on the subject of “Tungsten Lamps.” Mr. Crowell gave 
an interesting and detailed account of the methods of lamp manu- 
facture which are used by his company. 

JOSEPH E. WAYNE, of Philadelphia, was recently appointed 
superintendent of the York Railways Company to succeed F. P. 
Newman, who has become General Manager of the Johnstown Trac- 
tion Company, at Johnstown, Pa. Mr. Wayne was born in Philadel- 
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phia and is probably the youngest railway superintendent in the 
country. He spent three years with the New Jersey Public Service 
Corporation, drilling himself for the responsible position which he 
afterwards accepted with the United Railroads of San Francisco 
California. After remaining there for three years he came to York 
and became general superintendent of the York Street Railway 
afterward resigning to accept the position of superintendent of the 
Waynesboro, Chambersburg and Greencastle Street Railway. 


PROPOSALS. 


POST OFFICE, MANCHESTER, N. H.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed pro. 
posals until January 13, 1910, for the construction (complete) of 


‘ the extension to the United States Post Office and Court House at 


Manchester, N. H., in accordance with the drawings and specifica- 
tions, copies of which may be had at the office of the custodian 
at Manchester, N. H., or at the Supervising Architect’s office. 

POST OFFICE, EMPORIA, KAN.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed proposals until 
January 14, 1910, for the extension, remodeling, etc. (including 
plumbing, gas piping, heating apparatus, electric conduits and wir- 
ing) of the United States Post Office at Emporia, Kan., in accord- 
ance with the drawings and specifications, copies of which may be 
had from the Custodian at Emporia, Kan., or at the Supervising 
Architect’s office. 


POST OFFICE, HENDERSON, N. C.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until January 17, 1910, and then opened, for the construction (in- 
cluding plumbing, gas piping, heating apparatus, electric conduits 
and wiring), of the United States Post Office at Henderson, N. C., 
in accordance with drawings and specifications, copies of which 
may be obtained from the custodian of site at Henderson, N. C., or 
at the Supervising Architect’s office. 

POST OFFICE, LA CROSSE, WIS.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until January 19, 1910, for the construction (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring), of an 
extension, remodeling, etc., to the United States Post Office and 
Court House at La Crosse, Wis., in accordance- with drawings and 
specifications, copies of which may be obtained from the Custo- 
dian at La Crosse, Wis., or at the Supervising Architect’s office. 


NEW PUBLICATIONS. 


JOURNAL OF THE UNITED STATES ARTILLERY.—With 
Vol. 32, No. 3 (November-December, 1909) of this publication is 
issued a supplementary volume devoted to an “Index to Current 
Military Literature” which covers a big field of American and for- 
eign journals and other publications. A large number of electrical 
entries are included. The regular issue of.the Journal contains the 
usual variety of articles of special interest to artillery men, together 
with various abstracts and translations from contemporaneous tech- 
nical literature under the head of “Professional Notes,’ among 
which are some articles of direct electrical interest. 

UNIVERSITY OF ILLINOIS, MINING DEPARTMENT.—The 
department of mining engineering of the University of Illinois has 
recently issued a circular descriptive of the course of mining engi- 
neering lately established at the university. This circular can be 
obtained by applying to the registrar of the University, Urbana, IIl. 
The department of mining is especially fortunate in having located 
at the University of Illinois the first substation of the general test- 
ing station of the Technologic Branch of the United States Geo- 
logical Survey. At this station mine bosses and others are trained 
in the use of oxygen helmets. The station is a great advantage to 
the students in mining engineering, as it brings them in contact 
with the men engaged in mining practice from all parts of Illinois 
and the surrounding states. 


NEW INCORPORATIONS. 


CHICAGO, ILL.—The Reliable Electric Company has been in- 
corporated to manufacture electrical supplies and equipment, with 
a capital of $30,000. The incorporators are: F. W. McNeal, O. 
C. Junge and G. W. Dodormer. 

JERSEY CITY, N. J.—The American “Z” Electric Lamp Com- 
pany has been incorporated to manufacture electric lamps. The 
capital is $1,000,000, and the incorporators are: H. Brunner, A. 
Romberg, Paris, France; B. Treacy, Jersey City. 


CAMDEN, N. J.—The Automatic Street Railway Switch Com- 
pany has been incorporated to manufacture automatic railway 
switches. The incorporators are: A. M. Haldeman, J. G. Ryan, 
C. Blake, of Philadelphia. The capital is $50,000. 

ATLANTIC CITY, N. J.—The Cuthbert Transmission Syndi- 
cate, Incorporated, has been incorporated to manufacture power 
and speed transmission appliances. The capital is $75,000, and the 
incorporators are E. F. Hall, A. F. Hall and H. A. Locha, Atlantic 
City. , 

NEW YORK, N. Y.—The Friedrich Electric and Manufactur- 
ing Company has’ been incorporated to manufacture X-ray tubes, 
interrupters, etc., and to engage in electrical work. The capital 
stock is $60,000, and the incorporators are: J. J. Sullivan, H. E. 
von Pein and T. Faber, New York city. 
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NEW YORK, N. Y.—The S. K. F. Ball Bearing Company has 
been incorporated to do a mechanical and electrical engineering 
business, with a capital of $50,000. The incorporators are: S. T. 
Hubbard, Yonkers; F. H. Poor, Morristown, N. J.; A. Calander, 
Gothenburg, Sweden. 

NEW HAVEN, CONN.—The New Haven Electric Manufactur- 
ing Company, of North Haven, has filed a certificate of incorpora- 
tion in the office of the Secretary of State. The company is capi- 
talized at $50,000, but will begin business with $5,000. The incor- 
porators are John Frum of Cheshire, Harry C. Barber of Plainville, 
and Epaphroditus Peck of Bristol. 

WHITE PLAINS, N. Y.—The Standard Connector Company has 
been incorporated with the Secretary of State, to make and sell 
electric connectors. The capital stock is placed at $30,000, con- 
sisting of shares of $100 each and the directors for the first year 
are Samuel L. Chamberlain, of New York city; Frederick J. Danks, 
of Brooklyn; Herbert C. Chamberlain, of Yonkers, and F. N. Brun- 
dage and C. S. Ashley, of Cranford, N. J. 


LEGAL NOTES. 


JUDICIAL APPROVAL OF IMPORTANT NEW USE OF 
TTELEPHONE—The use of the telephone in business has given 
rise to some new and interesting legal questions. Already there 
have been a number of cases in which conversations over the 
telephone have been held admissible in evidence. Another, ap- 
parently new, and very important question is the subject of deci- 
sion in the recent case of Gilpin vs. Savage, 112 New York Sup- 
plement, 802, where the question was as to whether a presentment 
or demand for payment of a note, made over the telephone, was 
a sufficient presentation, and whether the bank was relieved of 
the obligation, under the facts, of actually going to the makers’ 
house, where the note was payable, and making a further presenta- 
tion and demand there. The Supreme Court of New York, trial 
term, Erie Cqunty, says that the researches of counsel and the 
court were unable to discover any decided case directly in point. 
But it seems to the court that all the essentials of a good presenta- 
tion were met. The use of the modern invention of the telephone, 
the court says, is recognized by the courts. Commercial transac- 
tions and conversations had over the telephone have been recog- 
nized as of the same binding force as where the parties talked 
face to face. The telephone is simply an instrument by which 
two persons may talk directly to each other. Suppose the holder 
of a note should call to the maker from across a street, as the 
maker stood in his doorway, and notify him that he had his note 
and ask payment. Would not such a demand be deemed in law a 
proper presentment, although the street separated the person hold- 
ing the note and the actual place of payment? Can it make any 
substantial difference because the person holding the note hap- 
pens to be some blocks away, provided he is able to reach the 
maker over the telephone and talk directly to him in that way? 

POWER OF MUNICIPALITY TO EXCLUDE TELEPHONE 
COMPANY FROM PARTICULAR STREET—The only question 
before the Supreme Court of Michigan in the case of Village of 
Jonesville vs. Southern Michigan Telephone Company, 118 North- 
western Reporter, 736, was, assuming that the council of said 
village had a right to impose such reasonable regulations as it 
saw fit, as a condition precedent to the entry of the defendant 
company, whether or not it could, as one of such reasonable 
regulations, absolutely prohibit the company from going upon a 
particular street. There was cited a decision in which it was 
stated that under the police power municipalities may prohibit the 
erection of poles in places, and in a manner which will injure or 
incommode the public. Does this power, so defined, confer upon 
the municipality the right to wholly exclude the poles and wires 
from a single block of a single street? The court thinks it does, 
unless it is made to appear that by the adoption of such a regula- 
tion the telephone company is cut off from communication with 
persons it desires to reach and whom by law it is obliged to serve. 
The complainant in this case urged that this one block was its 
main business block, and that to permit it to be incumbered with 
poles and wires would not only render it unsightly, but would 
appreciably increase the risk from fire by making it more difficult 
for the fire department to erect ladders and reach a conflagration. 
The mere fact that the route designated by the municipality was 
less convenient or involved on the part of the telephone com- 
pany a larger expenditure was of no consequence so long as the 
company was not thereby prevented from reaching all those it 
desired to serve or who desired service from it. Where a munici- 
pality, in the exercise of its inherent police power, prescribes the 
manner, character or place of construction of a contemplated line, 
the telephone company must comply with such regulation and 
exercise its right of entry under the general powers conferred by 
the state subject to them. 

RIGHT OF RAILROAD COMPANIES TO CONSTRUCT PART- 
NERSHIP TELEPHONE OR TELEGRAPH LINES ON QUALIFIED 
RIGHTS-OF-WAY—The St. Louis Court of Appeals says, in the case 
of the St. Louis, Iron Mountain & Southern Railway Company vs. 
Cape Girardeau Bell Telephone Company, 114 Southwestern Re- 
porter, 586, that in Missouri the estate of a railroad company in 
land acquired for railroad purposes, right-of-way, etc., amounts to 
an easement only. The fee to lands thus occupied continues to 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1263 





reside in the adjacent landowners. But the telegraph and telephone 
are conveniences so essential, if not indispensable, to the purpose 
of a railroad, that a railroad company may establish and con- 
struct one or both along the line of its right-of-way to be used 
in the prosecution of its business in operating the road, and such 
use, essential as it is, is not an additional servitude upon the fee. 
In other words, such conveniences essential to the prosecution of 
the calling for which the railroad right-of-way was acquired are 
within the contemplation of the original grant for railroad pur- 
poses, and therefore regarded as not an additional servitude upon 
the fee of the adjacent landowner. Authorities to this effect are 
numerous and sound in principle. The railroad company therefore 
may construct and maintain such telephone or telegraph line on 
the right-of-way for its own purpose, or it may contract with 
another to erect and maintain the line and furnish the required 
service to the end of transmitting intelligence with respect to the 
operation of its trains and other needs of its calling. In such 
circumstances the telephone is not an additional servitude upon 
the fee of the adjacent owner, but is viewed as a legitimate 
development of the easement acquired for railroad purposes. 
Nevertheless, in so far as the telegraph or telephone company 
thus rightfully occupying the right-of-way serves the general public 
as a commercial enterprise, distinct from the avocation of the 
railroad, it constitutes a use of the right-of-way easement other 
than for railroad purposes, and it is therefore a servitude not 
contemplated in the original grant and a burden upon the fee of 
which the adjacent owner may rightfully complain. But another 
railroad company, which likewise has but an easement to use the 
adjoining land for railroad purposes, cannot, as an abutter, complain 
of such commercial use of the telephone for the reason that its 
easement for railroad purposes only is in no way impaired or 
infringed thereby. 


INDUSTRIAL ITEMS. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is 
distributing a booklet describing and illustrating automatic traffic 
distributors in connection with manual telephone equipment. 

THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
distributing a unique and attractive folder containing an article 
relative to the business policy of the Buckeye Company and giving 
convincing reasons why Buckeye lamps should be used. 


THE ECONOMY DRAWING TABLE COMPANY, Toledo, Ohio, 
is distributing a catalogue devoted to drawing tables, sectional 
filing cases, and other furniture of this nature. It contains illus- 
trations and descriptions of various drawing tables, engineers’ 
desks, drawing files, etc. 

THE H. T. PAISTE COMPANY, Philadelphia, Pa., has recently 
distributed the December number of its publication entitled 
“Paistery.” This issue contains illustrated descriptions of sign 
receptacles, sockets, pull sockets. wooden panel boxes, panel cut 
outs for rotary snap switches in addition to the customary inter- 
esting editorials. 

THE STEEL CITY ELECTRICAL COMPANY, 1207-19 Wash- 
ington Avenue, Pittsburg, Pa., has recently distributed a folder 
describing and illustrating Star bushings. These bushings, accord- 
ing to the circular, are made of malleable iron, are rust-proof, have 
wide finger grips and are accurately threaded. They are shipped 
in boxes containing 100 each. 

THE ROCK ISLAND BATTERY COMPANY, Cincinnati, O., 
has recently sent out a catalogue devoted to Rock Island Dry 
cells. The publication contains descriptions and illustrations of the 
various types of cells dealing fully with “Sparker” special cells 
for use on automobiles. The catalogue contains a description of the 
Rock Island battery ammeter ranging from zero to thirty amperes. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., has secured a contract to equip a mining 
plant at Parral, Mex., and will install the following electrical ma- 
shinery: Three 250-kilowatt, 480-volt engine type alternators and one 
500-kilowatt alernator, with switchboards and exciters. The equip- 
ment is to be furnished by the Allis-Chalmers Company, also of 
Milwaukee. 

THE BATTERY COMPANY, Milwaukee, Wis., has recently 
distributed Bulletin No. 1, which gives descriptions and prices of 
battery lighting plants using the Gugler primary battery lighting 
system. This system is a new method of generating electrical 
energy, as adopted to electric lighting, which has been reduced 
to commercial practice. The bulletin illustrates applications of 
this system for both lighting and power purposes; gives views 
cf the equipment supplied with each system and other interesting 
data in connection with the subject. 

THE SPRAGUE ELECTRIC COMPANY, New York, N. Y., is 
sending out an attractive folder, No. 434, describing and listing its 
line of stamped steel knockout boxes known as Multilets. As the 
name implies. one box is intended for many uses. Multilets are 
made in two sizes with a set of covers for each size. Multilets can 
thus be used for any necessary combination with rigid conduit, 
Greenfield flexible steel conduit or BX conductors. They accom- 
modate standard fittings and do not require special fittings for 
special work. 
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THE AMERICAN GAS AND ELECTRIC COMPANY, of Atlan- 
tic City, N. J., has selected Babcock & Wilcox boilers for its new 
power house. Each of the four 500-horsepower boilers is to be 
equipped with a six-retort Taylor gravity underfeed stoker. 

THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., 
has recently appointed H. H. Seaman, assistant manager of its 
New York electrical department. For seven years, Mr. Seaman 
was associated with the Electric Storage Battery Company at 
Philadelphia, Detroit and Cleveland, and for the past two years, 
has been manager of their Atlanta office. 


THE PHOENIX GLASS COMPANY, Pittsburg, Pa., has re- 
cently sent out Catalogue C describing the new Pheno system of 
illumination with tungsten lamps. This system consists of a line 
of carefully designed, scientifically ccrrect illuminating devices. 
These devices known as Pheno Reflectors are claimed to have 
perfect diffusion combined with strong reflecting qualities. This 
catalogue also describes and illustrates the Deep Tungsten Holder 
to be used in connection with Pheno refiectors. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing Bulletin No. 89 which describes type 
BW polyphase induction motors. These motors combine wound 
rotor starting characteristics, high starting torque, minimum start- 
ing current, squirrel cage operating characteristics and simplicity 
of control. They are suitable for practically all installations in 
which squirrel cage motors can be used and this bulletin contains 
several views of the application of them. It also contains curves 
and diagrams of general interest. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., an- 
nounces the removal of its office and factory to (Oakley) Cincin- 
nati, O., where greatly increased facilities enable it to satisfac- 
torily meet the requirements of its customers. It also announces 
that it has purchased the foundry of the Model Foundry Company 
and with the added facilities obtained expect to produce even 
better work than heretofore. This company is also distributing 
two interesting booklets devoted to isolated lighting plants and 
electricity in a modern bakery respectively. 

THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., has sent out the December issue of 
“Trumbull Cheer,” its regular monthly publication. It contains 
several interesting Christmas stories, some good editorials and 
in addition an illustrated description of the improvements and 
changes made in Trumbull switches during the past few months. 
This company is also sending out a Christmas token in the form 
of a Lincoln penny and offers fifty dollars in prizes for those who, 
according to a competent corps of judges make the best use of 
this penny. 

THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., is dis- 
tributing three new circulars descriptive of condulets and their 
application. A number of illustrations show the method of em- 
ploying condulets in connection with nole type transformers, in- 
terior lighting, etc. This company is also distributing a circular 
descriptive of its type A meter connecting blocks, intended for use 
in installing and testing induction type service meters, and a circu- 
lar devoted to a description to alphaduct flexible conduit. Particu- 
lar attention is called to the fact that this conduit is flexible, 
moisture proof and will withstand any climatic changes. 


THE EXCELLO ARC LAMP COMPANY, New York and Chi- 
cago, has recentiy distributed a booklet entitled “Modern Business 
Street Lighting.” This publication contains a brief history of the 
arc lamp and describes the extent to which the flaming arc lamp 
is used in Europe. It contains curves showing the distribution of 
light from Excello Flaming are iamps and also a comprehensive 
table comparing the expenses incurred in maintaining one Excello 
lamp and three enclosed are lamps. Curves showing the compari- 
son of expenses and the comparison of illumination are also repro- 
duced. The booklet also calls attention to a reproduction of a 
photograph of a Chicago business street illuminated by Excello 
flaming are lamps. 
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THE CROWN WOVEN WIRE BRUSH COMPANY, Salem 
Mass., manufacturers of woven wire dynamo brushes, composite 
brushes and wire specialties, has recently sent out a catalogue 
and price list devoted to these products. There have been Many 
changes in the use of dynamo brushes but for low voltage use 
Crown brushes have been extensively used. These brushes have 
also been extensively used on machines used in the manufacture 
of electro-chemical products. Also a very large demand has been 
created in the automobile industry for Crown brushes for use on 
magneto igniters. All of these types of brushes are described and 
illustrated in the catalogue. The company announces that large 
quantities of its brushes are being shipped to Canada, England, 
Germany and other foreign countries. 


THE ALLIS-CHALMERS COMPANY, of Milwaukee, Wis., an- 
nounces that its San Francisco office has been moved from 599 
Mission Street to the Byron Jackson Building, 16( Second Street, 
corner Natoma Street, in order to accommodate its increased seli- 
ing force. The territory is in charge of R. B. Elder, who has been 
engaged in engineering on the Pacific Coast for the past fourteen 
years. An attractive office has been provided with greatly in- 
creased facilities for the handling of the company’s products, and 
with the advantages of a warehouse containing a complete assort- 
ment of small machinery such as breakers, motors, transformers, 
repair parts, etc., prompt and satisfactory service is assured. The 
large West Allis Works and other plants of the company are 
equipped to ship to the Coast on short notice, any type of prime 
mover, including steam turbines, gas engines and hydraulic tur- 
bines, electrical machinery of all kinds, mining, crushing and 
cement machinery, saw mill, flour mill and power transmitting 
machinery. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has just issued Bulletin No. 4702 showing the various advantages 
to be gained by the use of the Horizontal Curtis Steam Turbine in 
connection with the pumping equipment of fire boats. This turbine 
is especially adapted to such work since it operates most efficiently 
at the high peripheral speed necessary to obtain the maximum out- 
put with centrifugal pumps. Two pamphlets are also being sent 
out which should be of special interest to owners of either electric 
or gasoline automobiles. The one illustrates and describes the 
method of charging electric automobiles from alternating-current 
circuits by means of the General Electric rectifiers, the other shows 
the advantage of the use of not only electric light in connection 
with gasoline cars, but the use of the tungsten lamp to produce 
this light. The pamphlet contains a wiring diagram which will be 
of assistance to one contemplating the wiring of his machine. The 
number of these pamphlets are 3878 and 3874 respectively. Bulle- 
tin No. 4708, just issued by the same company, describes in more 
or less detail an instrument recently placed upon the market by 
them for use in the testing of wattmeters. The meter here described 
possesses all the requirements for rapid and accurate testing. It is 
portable and is inclosed in a neat wooden case which is provided 
with a leather handle. 


DATES AHEAD. 


South Dakota State Independent Telephone Association, Hud- 
son, South Dakota, Jan. 11-13, 1910. 

Chicago Electrical Show, Coliseum, Chicago, January 15 to 29, 

Wisconsin Electrical Association. Annual convention, Milwau- 
kee, Wis., January 19 and 20, 1910. 

San Francisco Electrical Exposition, January 29, February 5, 
1910. 

Toledo Electrical Show, Coliseum, Toledo, Ohio, January 31- 
February 5, 1910. 

Philadelphia Electrical Exposition, Philadelphia, Pa., February 
14-26, 1910. 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) December 14, 1909. 


942.885. METHOD OF AND APPARATUS FOR REPEATING 
TELEPHONE-CURRENTS. Percy A. Campbell, Bloomfield, 
N. J. Filed July 20, 1909. A series of condensers are charged 
in turn from an incoming circuit, the plates of the charged con- 
densers are mechanically separated in turn, and the condensers 
are finally discharged in turn in an outgoing circuit. 

942,894. ELECTRIC HEATER. Robert Farren and Charles T. 
Clark, Cleveland, Ohio. Filed December 3, 1908. An electric 
water-heating device comprises a chamber having in it an ar- 
rangement of circulating pipes associated with the heating 
elements. 


942,897. 


APPARATUS FOR RECEIVING SUBMARINE SOUNDS. 


Thomas A. Garrett, Reigate, and William Lucas, Crouch End, 
England. Filed August 31, 1909. Variations in the magnetism 
of a rod (connected at one end to the side of a vessel and 
carrying a mass at the other end) are detected by a telephone 
receiver, etc. 

942,901. APPARATUS FOR ELECTRICALLY IGNITING GAS- 
BURNERS. Alfred J. Hill, Woodford Green, and Frederick C. 
D. Mann, Hayes, England. Filed January 4, 1909. Utilizes a 
spark gap and high-tension current. 

942,911. SPEED-CHANGING MECHANISM. Emil E. Keller, 
Pittsburg, Pa. Filed November 14, 1905. A torque-controlled 
mechanism is dependent upon the operation of a number of 
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independently operative electrically controlled clutches which 
separately transmit power. 

942,936. TIMING AND IGNITION DEVICE. William H. Saunders, 
New London, Conn. Filed August 31, 1908. Describes. the 
make-and-break device and its connections associated with the 
spark plug of an internal-combustion engine. 

942,960. STARTING-SWITCH FOR ELECTRIC MOTORS. Edmund 
Garside, Darlington, England, assignor to Engineering Instru- 
ments Limited, Darlington, England. Filed September 8, 1909. 
A contact on a carriage fixed to the piston of a dashpot engages 
with the resistance terminals. The carriage may be connected 
at will to the operating switch arm. 

942,961. TRANSFORMER-FURNACE. Eugen A. A. Grénwall, 
Axel R. Lindblad, and Otto Stilhane, Ludvika, Sweden. Filed 
May 2, 1907. Coils placed in the path of the leaking lines of 
force are devised so that the magnetomotive force generated 
by the coils will counteract the leaking lines of force from the 
primary coil of the furnace. 

942,964. ELECTRIC-LIGHTING ATTACHMENT FOR BURGLAR- 
ALARM SYSTEMS. Maximilian F. Juruick, New York, N. Y., 
assignor to Electric Bank Protection Company. Filed August 
16, 1907. One automatic drop operates an alarm and another 
the switch of a lighting circuit. 

942,968. SAFETY DEVICE FOR ELEVATORS. John A. Miller, 
Baltimore, Md., assignor to John M. Thurston, trustee, Wash- 
ington, D. C. Filed March 5, 1907. Renewed August 14, 1909. 
A normally closed safety circuit includes a series of door 
switches and a solenoid the core of which carries a latching 
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942,961.—TRANSFORMER-FURNACE. 


detent to engage with a catch notch on a lock wheel mounted 
on the elevator shaft. 


942,981. ELECTRIC CONTROLLER. Clarence L. Taylor, Alliance, 
Ohio, assignor to The Morgan Engineering Company, Alliance, 
Ohio. Filed March 6, 1909. Resistance elements are sustained 
by the arms of a series of conducting bars supported in the 
frame. 

942,990. STORAGE-BATTERY TANK. Theodore A. Willard, 
Cleveland, Ohio. Filed May 14, 1907. Between the outer cas- 
ing of wood and the internal lining of lead are interposed layers 
of protective material of relatively high and low melting 
points. 

943,011. CONTROL SYSTEM FOR ELECTRIC MOTORS. Arthur 
C. Eastwood, Cleveland, Ohio. Filed May 24, 1909. The fields 
for two or more armatures (arranged in parallel) are arranged 
in series with each other and with one only of the armatures. 


943,016. ELECTRIC SWITCH. Monroe Guett, Hartford, Conn., 
assignor to The Hart & Hegeman Manufacturing Company, 
Hartford, Conn. Filed February 7, 1906. The faceplate has 
separate apertures in alinement with the contacts; there is a 
pair of shutter plates under the surface of the plate and mov- 
able transversely of these apertures, etc. 

$43,033. TELEPHONE-RECEIVER SUPPORT. William J. Mo- 
gridge, Spokane, Wash. Filed September 28, 1908. Describes 
an arrangement of clamp and supporting arm, etc. ,for a tele- 
phone receiver. 

943,066. ALLOY FOR ELECTRICAL RESISTANCE. Wilbur B. 
Driver, East Orange, N. J. Filed April 6, 1906. Gives propor- 
tions for various nickel-manganese alloys. 

943,078. MEANS FOR LOCKING ELECTRIC SOCKETS TO FIX- 
TURES. Harvey Hubbell, Bridgeport, Conn. Filed September 


4, 1909. Describes an arrangement of a flanged cap and bush- 
ings, etc. 
943,081. TELEPHONE-CALL-REGISTERING SYSTEM. Willard 


J. Kibbe, Canandaigua, N. Y. Filed April 22, 1908. An electro- 
magnetically operated call-registering device is connected to 
the answering and calling switchboard cords. 


943,115. SELECTIVE SIGNALING APPARATUS. Oscar M. 
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Leich, Rochester, N. Y., assignor of one-third to J. G. Ihmsen 
and one-third to Max W. Zabel, Chicago, Ill. Filed February 3, 
1905. <A selective signaling apparatus is associated with an 
electric circuit, with which is also associated an electrically 
nontuned signaling apparatus having a bridge impedance device 
causing it to operate on a frequency other than that which 
operates the first-named apparatus and to be nonresponsive 
to currents adapted to operate this apparatus. 

943,134. POST OR TELEGRAPH AND TELEPHONE POLE. 
Herbert E. Atchison, Ogden, Utah, assignor to The American 
Post and Pole Company. Filed April 10, 1908. A bar has angu- 
larly disposed sides and flukes projecting upward from its 
lower extremity, in a plane with the vertex of the angle. 

943,149. MOUTHPIECE FOR TELEPHONE-TRANSMITTERS. 
John A. Jameison, Harrison, N. J. Filed June 8, 1909. Has 
a trumpet member secured by a kind of gooseneck device to 
the transmitter. 


943,155. ELECTRIC MOTOR. Louden A. McCoubrie and Charles F. 
Raydure, Philadelphia, Pa. Filed April 29, 1909. Has special 
kind of brush-holders. 


943,166. ELECTRIC CONTROLLING APPARATUS. William 
Schwagermann, Yonkers, N. Y., assignor to Ward Leonard Elec- 
trie Company. Filed July 31, 1907. A reversing rheostat for 
a motor has two armature-controlling independently movable 
elements controlling the direction of rotation of the motor 
armature, and two no-voltage protective windings connected in 
a closed circuit containing a field winding of the motor. 


CARRIAGE FOR ELECTRIC LAMPS. Robert S. Beard, 


943,174. 
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943,434.—SHIP’S SCREW-DRIVING MECHAN- 
ISM FOR SUBMARINE BOATS. 


Warwick, N. Y., assignor of one-half to L. A. Riley, 2d, War- 
wick, N. Y. Filed April 26, 1909. The carriage runs on two 
wireways. 

943,187. ELECTROLYTIC WATER-PURIFYING APPARATUS. 
Harry B. Hartman, Pittsburg, Pa., assignor to McDowell Mamnu- 
facturing Company, Pittsburg, Pa. Filed March 2, 1908. 
Periodically reserved current flows through vertical electrodes. 

943,188. METHOD OF PURIFYING WATER ELECTROLYTIC- 
ALLY. Harry B. Hartman, Pittsburg, Pa., assignor to Mc- 
Dowell Manufacturing Company, Pittsburg, Pa. Filed March 2, 
1908. Similar to the preceding, but the flows of liquid and 
current are synchronously interrupted. 

943,190. ELECTRIC CHAIN-LINK-WELDING APPARATUS. Carl- 
ton L. Hoff, York, Pa., assignor to Standard Chain Company, 
York, Pa. Filed December 5, 1907. Welding jaws movable 
toward and away from each other have between them a guide 
for positioning the link to be heated and removable from 
it when the heating is taking place. 

943,196. ELECTRIC-RAILWAY SYSTEM. George H. Maire, Seat- 
tle, Wash. Filed November 29, 1907. Means operated by a car 
open and close a switch for connecting a normally open feed 
section with the line circuit. 

943,215. ELECTRIC SWITCH. Henry J. Carrigan and Arthur J. 
Sangster, Buffalo, N. Y., assignors to Auto Safety Specialty 
Company. Filed September 22, 1998. Two rotatable contact 
arms engage independently with fixed contacts. 

943,224. ELECTRIC FURNACE. Eugen A. A. Grénwall, Axel R. 
Lindblad, and Otto Stalhane, Ludvika, Sweden. Filed July 28, 
1909. The electric furnace comprises a heating chamber, and 
stack communicating therewith (the chamber being organized 
to provide a free space between the charge and the top of the 
heating chamber when the charge is introduced into the cham- 
ber and into the lower portion of the stack), electrodes ar- 
ranged to enter through the top wall of the heating chamber 
and extended down into the heating chamber to pass through 
the free space with their lower ends immersed in the charge, 
and means for introducing gas into the free space portion of 
the furnace. 

943,246. ELECTRICALLY-ILLUMINATED SIGN. John H. Goehst, 
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Chicago, Ill., assignor to Federal Electric Company, Chicago, 
Ill. Filed June 11, 1909. The sign is carried by a bracket arm 
which has lamps placed suitably for illuminating the sign. 

943,272. ELECTRIC TEMPERING-FURNACE. Vernon Roye and 
Vernon E. Royle, Paterson, N. J. Filed May 12, 1908. The tools 
to be tempered are automatically passed one after another into 
and out of an endless receptacle for fusible salts. Electric cur- 
rent is applied to the receptacle. 

942,273. ELECTRIC-LIGHT SOCKET. Ralph A. Schoenberg, New 
York, N. Y., assignor to Ida S. Rosenheim, New York, N. Y. 
Filed February 20, 1909. The bared ends of the feed wires may 
be located and removably held in apertures and grooves ad- 
jacent to the contacts carried by the lamp. 

943,275. BATTERY-ELEMENT SUPPORT. Charles B. Schoen- 
mehl, Waterbury, Conn. Filed April 1, 1909. Two or more 
transverse channel strips are mounted on a pair of guide wires, 
and a sheet-metal spring is arranged beneath the lower chan- 
nel strips to hold the plate intermediately between the strips. 


943,281. ELECTRICAL CONTACT DEVICE. James M. Smith, 
Philadelphia, Pa., assignor of one-half to Wilson D. Craig 
Wright, Philadelphia, Pa. Filed January 13, 1909. Has a sta- 
tionary and a revolving element. 

943,287. CONDUIT-CAP FOR ELECTRIC INSTALLATION. 
Wheeler H. Vibber, New London, Conn., assignor of one-half to 
The Gillette-Vibber Company, New London, Conn. Filed May 
10, 1909. The frame has a hub extension on one side and arms 
for the insulators, etc., on the other. 

943,290. ELECTRIC FURNACE. Charles E. Wilson, Hood River, 
Ore. Filed February 1, 1909. A stationary electrode extends 
downward into the furnace, and the other electrode is carried 
by the base. The furnace has removable sides and means for 
raising and lowering it. 
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943,531.—PENDULUM ELECTRICITY-METER. 


943,305. ILLUMINATED TELEPHONE-DIAL. Rufus B. Hallock, 
Portland, Ore. Filed February 18, 1909. Describes illumfna- 
tion details for an automatic-telephone dial. 

943,324. SPARKING DEVICE FOR GAS OR OIL ENGINES. Wal- 
demar M. Stempel, Urbana, Ill. Filed March 1, 1909. The 
spark points of the spark plug are electromagnetically put into 
and out of contact with each other. 

943,345. STORAGE BATTERY. Louis H. Flanders, Wilkinsburg, 
Pa., assignor, by mesne assignments, to Westinghouse Storage 
Battery Company. Filed February 23, 1905. A separator com- 
prises a sort of latticework of two superimposed series of 
diagonally crossing strips. 

943,352. ELECRICALY-OPERATED RAILWAY-CROSSING GATE. 
Thomas Hummel, Dallas, Tex. Filed March 6, 1909. Is actu- 
ated by means of a solenoid device. 

943,368. BURGLAR-ALARM SCREEN. Peter Orance, Newark, N. 
J. Filed August 4, 1908. Contacts are made when any of 
several wires under tension is broken. 

943,383. APPARATUS FOR FIRING EXPLOSIVES IN WELLS. 
Luke H. Broadwater, Findlay, Ohio, assignor to The E. I. du 
Pont de Nemours Powder Company, Wilmington, Del. Filed 
December 30, 1908. Renewed November 3, 1909. An electric 
device, in circuit with the firing wires, controls the action of 
the cutters. 

943,384. ELECTRIC.HEATER. Roy W. Brown, Amsterdam, N. Y. 

Filed October 22, 1908. <A helicoidal heater is imbedded in a 

reinforced cement body. 

386. SANITARY TELEPHONE-TRANSMITTER. Marvin Y. 

Caleutt, Seattle, Wash. Filed April 12, 1909. An auxiliary dia- 

phragm is secured to the transmitter casing, and a cleaning 

pad carried by the cover may be brought into contact with 
the diaphragm. 

943,403. MELTING-HEARTH FOR ELECTRIC INDUCTION-FUR- 
NACES. Carl Grunwald, Bredeney, Germany. Filed May 7, 
1909. The trough is of a shape admitting of inspection of and 


94: 


ie) 


access to the entire surface of the bars in the trough through 
serving openings. 
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943,434. SHIP’S-SSCREW-DRIVING MECHANISM FOR SUBMA- 
RINE BOATS. Wilhelm Maier, Stuttgart, Germany, assignor 
to Fried. Krupp Aktiengesellschaft Germaniawerft, Kiel-Gaar- 
den, Germany. Filed August 15, 1908. Comprises a driving 
engine and an electric motor for each shaft; means adapting 
the engine and motor to act separately or together upon the 
propeller shaft; an auxiliary power plant consisting of two 
generators connected in series and an engine for driving the 
same; an electric accumulator for exciting the fields of all 
the aforesaid electric machines; a circuit through which the 
accumulator can be made to drive the first-mentioned motors, 
another circuit through which the accumulator can be made 
to drive one of the generators as a motor; and a switch for 
closing and opening the circuits. 

943,488. MANUFACTURE OF RAIL-BONDS. 
Mansfield, Ohio. Filed November 2, 1906. 
pressed after welding. 

943,440. ALARM APPARATUS. Frank P. Moyer, Utica, N. Y. 
Filed January 22, 1909. Diaphragms covered with a catalytic 
substance co-operate with an electric alarm as for detecting gas. 

943,483. ELECTRICALLY-HEATED TOOL. George E. Stevens 
Lynn, Mass., assignor to General Electric Company. Filed 
August 4, 1908. The current is automatically switched on when 
the tool handle is grasped. 

943,508. DYNAMO-ELECTRIC MACHINE. John B. Wiard, Lynn, 
Mass., assignor to General Electric Company. Filed December 
6, 1905. The armature core has a special construction which 
is described in detail. 

943,509. ELECTRICAL CABLEWAY SYSTEM. Otto Adam, 
Dresden, Germany. Filed April 20, 1908. A compensating gen- 
erator is driven by the straining-rope operating element of the 
motor, and energizes a compensating winding in the motor 
circuit. 

943,531. PENDULUM ELECTRICITY-METER. Charles Féry, 
Paris, France. Filed January 12, 1909. The meter comprises 
two frictionless electric pendulums having metallic connections 
at their points of suspension only, an auxiliary pendulum to 
each of these pendulums, mechanism whereby the auxiliary 
pendulum is oscillated by the main pendulum without contact 
therewith, contacts adapted to be closed by the auxiliary pen- 
dulum during its oscillations, and mechanism whereby the 
oscillations of the main pendulum are maintained owing to 
current traversing the contacts. 


George A. Mead, 
The bond is com- 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 

States Patent Office) that expired December 20, 1909: 

488,179. TROLLEY STAND FOR ELECTRIC CARS. Edward M. 
Rentley, Boston, Mass. 

488,198. ELECTRICAL DISTRIBUTION 
Brooklyn, N. Y. 

488,222. INCANDESCENT ELECTRIC LAMP BASE. Frederick C. 
Rockwell, Hartford, Conn. 


BOX. Wm. H. Hart, 


488,225. RAILWAY SIGNAL. Edmund Shaefer, Lynchburg, Va. 

488,233. STORAGE BATTERY. Geo. A. Washburn, Cleveland, 
Ohio. 

488,261. DYNAMO REGULATOR. Chas. J. Bogue, New York, N. Y. 

488,285. SIGNAL REPEATER. Thomas H. Patenall, Rahway, N .J. 

488,298. DEVICE FOR RAISING OR LOWERING SUSPENDED 


ELECTRIC LIGHTS. Franklin P. Welsh, Omaha, Neb. 
488,305. ELECTRIC MOTOR. Chas. S. Bradley, Yonkers, N. Y. 
488,306. ALTERNATING-CURRENT MOTOR. Chas. S. Bradley, 

Avon, N. Y. 

488,307. SYSTEM OF DISTRIBUTION FOR POLYPHASE ALTER- 

NATING CURRENTS. Chas. S. Bradley, Avon, N. Y. 


488,329. ELECTRIC ARC LAMP. Albert De Puydt, Liege, Belgium. 

488,351. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Leon 
O. Dion, Natick, Mass. 

488,367. TELEPHONE. Parnell Rabbidge, Sydney, New South 
Wales. 

488,385. GUARD FOR TELEPHONES. Edward B. Chase, Phila- 


delphia, Pa. 
488,466. ELECTRIC FORGE. Geo. D. Burton, Boston, and Edwin 
: E. Angell, Somerville, Mass. 
488,467. ELECTRIC METAL-HEATING APPARATUS. Geo. D. 
Burton, Boston, and Edwin E. Angell, Somerville, Mass. 
488,468. ELECTRIC METAL-WORKING APPARATUS. Geo. D. 
Burton, Boston, and Edwin E. Angell, Somerville, Mass. 
488,469. ELECTRIC METAL-HEATING APPARATUS. Geo. D. Bur- 
ton, Boston, and Edwin E. Angell, Somerville, Mass. 
488,502. TELEPHONE SYSTEM. Chas. C. Jennings, Chicago, IIl. 
488,520. ELECTRICALLY-OPERATED STRINGED MUSICAL IN- 
STRUMENT. Willard H. Gillman, Boston, Mass. 


488,032. ELECTRICAL SWITCHBOARD. James W. Lyon, Brook- 
lyn, N. Y. 
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Tungsten Shade 
Manufacturers of 


LIGHTING GLASSWARE 


THE PHOENIX GLASS CO. 
Pittsburg OE York Chicago 











RECORDING 
VOLTMETERS 
AMMETER 
WATTMETERS 


THE BRISTOL CO. 


Waterbury, Conn. 























CHICAGO, SATURDAY, JULY 3, 1909. 





OLLARS A YEAR 
= Copies Ten Cents 





REG. U.S. PATENT OFFICE. 
THE STANDARD FOR RUBBER INSULATION 





ELEC T RE CAL | 
“WIRES. © 
THE WIRE & TELEPHONE CO, 















TROLLEY MEN 


Write for our ‘Red Booklet.’’ It tells why 
‘*Phono-Electric’’ Tro'ley Wire is superior 
to hard drawn copper wire. Mailed free. 


BRIDGEPORT BRASS CO. 


253 Broadway New York City 
Mills: Bridgeport, Conn. 


PhonoElectric’ 





OF AMERICA, | 


ROME 


COLONIAL 


INCANDESCENT LAMPS 


Tungsten 




















If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 


We will attend to your wants. 
SHIPMENTS QUICK 
NEW YORK INSULATED WIRE PANY 


Main: Office; 114 LIBERTY STREET, N K 
Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 








Tantalum 
Carkon 


The Golonial Electric Go. 
Warren, O. 





















Electric Flat-Irons 


ABSOLUTELY NEW TYPB 
| The Guaranty Electric Heater Co. 


CLEVELAND, OHIO 








(\ CONDUIT 


a ‘CYCLAY PRODUCT 


COMPANY 
738 STOCK EXCHANGE, 


CHICAGO 

















BUY 
oF -Ga le | 
SERVICE SWITC HES) 
AND BOXES 
SAVE TIME,MONEY | 
AND INCONVENIENCE.| 
SHIPPED ASSEMBLED 
| OFS 22 OS Se is OT Ge - 
1ZL, SEIZES AND VOLTAGES 
BULLETIN 810 
THE J.LANGELEcTRIC@ 
117-128 N. LINCOLN SJ 
CHICAGOULI 



































KERIT E 


Insulated Wines and Cables 


Telephone, Telearaph, Signal, Elec- 
tric Light and Power, Electric Railway, 
Aerial, Underground and Submarine. 
The Insulation which has withstood SUC- 
CESSFULLY the test of half a century. 
Efficiency Durability Safety Economy 
Manufactured Solely by 


Kerite Insulated Wire & Cable Co. 


INCORPORATED BY 


w. R. BRIXEY 
Hudson Terminal, 30 Church St., NEW YORK 






WESTERN REPRESENTATIVE: 
WATSON INSULATED WIRE CO., Railway Exchange, Chicago, Ill. 





“Paranite” Rubber-covered Wires 
and Cables. Underground, Aerial, 
Submarine and Inside Use. Tele- 
phone, Telegraph and Fire-Alarm 
les. The Best for All Purposes. 
All wires are tested at Factory. 














INDIANA RUBBERAND 
INSULATED WIRE CO,, 
Jonesboro, Indiana. 


FOR 
SUBURBAN 
UNDERGROUND 
CONNECTIONS 














No Conduit Few Joints 








TIP TOP AND STERLING RUBBER-COVERED 


HOUSE WIRE 


N. E. C. SPECIFICATIONS 


Standard Underground Cable Company 


PITTSBURGH, PA. 


Boston New York Philadelphia St. Louis Chicago San Francisco 








WIRES: “CABLES. 




















INDEX TO ADVERTISERS, PAGE 52. 





CLASSIFIED INDEX, PAGE 54. 
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If You Want to Use the Best 


YOUR NEXT: ORDER SHOULD SPECIFY 


‘DIAMOND H’SWITCHES 


sieges. ara <t < 10 amet Sane: 250 V. 
‘DIAMOND H” SurFACE SWITCHES ‘DIAMOND H” PUSH-BUTTON 
are equipped with New Code binding SWITCHES are so designed that the 
posts so designed that they are extremely mechanism is entirely enclosed by the 
easy to wire. It is unnecessary to remove porcelain base. The binding screws only 
the binding screws or to loop the wire, as are exposed. It is impossible for dirt, 
their construction permits the wire to be plaster or any foreign substance to get into 
inserted under the screw head and put the mechanism and injure the switch. 
into position with the aid of a screwdriver This construction is found in no other 


Push-Button Switch Illustrating i 
only id Enclosed Mechanism switch made. 


EXAMINE A “DIAMOND H” SWITCH AND COMPARE IT WITH ONE OF ANY OTHER MAKE. 


You will decide without question that our claims of superiority are correct. If your Jobber 
doesn’t have them, send us your order. WE CAN SHIP ALL TYPES FROM STOCK. Made by 


HART MFOCG. CO., Hartford, Conn. 


NEW YORK BOSTON CHICACO DENVER ATLANTA 
SAN FRANCISCO TORONTO, ONT. LONDON, ENC. 1 












HEADQUARTERS FOR THE BEST OF EVERYTHINC IN 


ELECTRIC LIGHTING SUPPLIES 


Wires Cords Cables Cut-Outs Are Lamps Switches Globes 
Sockets Brushes Dynamos Dynamo Parts Cored and Solid Carbons Electric Fans 
Electric Heating and Cooking Utensils Motors HYLO Lamps 
Miniature Decorative and all kinds of In- Electric Portable Lamps for Office Use 

candescent Lamps . ; 


COMMONWEALTH EDISON COMPANY 
ELECTRIC LICHT AND POWER 
Telephone Randolph 1280 Edison Building, {39 Adams Street, CHICACO 























A SCIENTIFIC INVESTIGATION 
OF FUSE CONSTRUCTION 


Proves Conclusively That We Have a First Class Fuse | 
You Can Distinguish Them 


BY THIS . &. TRADE MARK 
al 


CHASE-SHAWMUT CoO., NEWBURYPORT. MASS. 
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Slassachusells Chemical Co. 
Walpole Milas. 


Take from Manufacturers of 


a A 0 INSULATION 


and Add to 

Your Profit 
WHY NOT USE Liquids, including the famous Armalac, 
Friction Tape, Cable Cloth, Splicing Com- 


Bossert Boxes ——— 


AND MAKE MORE MONEY? 

















Sole Factors: 


As savers of time they are un- 
equaled. One blow of the ham- Walpole Rubber Works 
mer produces a clean round Walpole Varnish Works 


hole in quicker time than it 
takes to tell it. Factories at: 


LARGE STOCK ON HAND 
FOR IMMEDIATE SHIPMENT Walpole, Mass. 
Sales Offices: 


Bossert Electric Boston, 185 Summer Street 







Construction New York, 30 Church Street 
Company Chicago, Monadnock Block 
UTICA, N. Y¥. (2) 





PIONEERS IN INSULATION ENGINEERING 

















Hand operated and automatic types. 


RHEOSTATS 2EeSn | etter than needs be” 7—— 


WARD LEONARD ELECTRIC CO., . Bronxville, N. Y. 


















—an uncommon and highly efficient alloy—has -no equal for 
use in electrically-heated appliances. It withstands high 
temperatures, and has a specific resistance double that of 
any other commercially manufactured non-corrosive resist- 
ance conductor.— 

575 Ohms per Mil-ft. 

Western Branch Office and Stock Room: 
152 East Lake Street, Chicago 


DRIVER - HARRIS WIRE CO., 
HARRISON, NEW JERSEY 








resistance wires to specifications; protective 


; co) 
fuses for small currents; ignition fuses for tor- 
pedo and mining operations; special forms for 
wireless telegraphy; all forms of electrical 

contacts. 

C. 0. BAKER, Pres. 

©. W. BAKER, Vice-Pres. BAKER & COMPANY, Inc., 


408-414 W. J. #. R. Avenue, NEWARK, N. J. ah yo ale 



































KEYSTONE 
INSTRUMENTS 


KEYSTONE ELECTRICAL INSTRUMENT CO. 
LABORATORY AND WORKS: PHILADELPHIA, PA. 





TYPE S AND TYPE C. 
instruments conform in every detail to the very best in 


instrument construction. Made for A. C. as well as D. C. 
They are solidly built, sensitive, and have @ high internal NEW YORK BOSTON PITTSBURGH 
resistance, Write for bulletin No. 14-D. and Catalog No. 14. Hudson Terminal Building 170 Summeec::Street Westinghouse Building 















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 55—No, 1 





It is Unnecessary to Run a Generator 





to operate “ow!”’ cars, or to furnish current for light in street-railway barns 
after the cars have stopped running for the night, if you have an installation 
of Gould Storage Batteries in your plant. 

We furnish complete battery equipments, and will be pleased to advise 
regarding the use of storage batteries for any service. 

Write for bulletins. 












Main Office: 


341-347 Fifth Avenue 
New York City 


Works: 
Depew, New York 


Sales Offices: 
CHICAGO, Rookery Building 
BOSTON, 89 State Street 
SAN —— Monadnock 

lock 































Ask for Catalog 256-B 


The Westinghouse 
Machine Company 


Storage Battery Dept. 


East Pittsburg, Pa. 


The S. E. A. Battery gives more capacity for lighter 
weight and occupies less space than any other battery 
on the market. Plates cannot buckle or shed the active 
materials; consequently they need no washing or re- 
newal of parts, a saving of expensive and dirty work. 


Standard Electric Accumulator Company 


Office, 91-93 Mercer St., NEW YORK CITY 


F. B. BADT & CO. GEO. F. TALCOTT 
1505 Monadnock Block, Chicago, Il. 53 State Street, Koston, Mass. 
Western Selling Agents Agent for New England 




































ya Insulated a BLAKE SPECIALTIES seepeenenetpiente 
) hold the slack, protect the insulation on the a : 
5 Sizes ) wire, reduce trouble hunting, make a good job == Fae 


Pat. : 
always, and especially where corners are turned. 


Nov., 1900 











BLAKE SIGNAL & MEG. CO. Write for Samples. 24G Surmmer Sst., Boston, Mass. 


WILLAR STORAGE -vercses 
: , BATTERIES THE pid tai 





rod a hs to Ot - ol. ira. 
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THE “SECRET PROCESS” IDEA 


may appear all right. to the importers as an jexcuse for asking 
exorbitant prices for flaming carbons, and that rather than 
the moderate duty paid may be the reason why such high 
prices were charged before domestic competition appeared, but 
we prefer to come out in the open, and we invite all American 
consumers to visit our works and see how much better we can 
make them than those produced on the other side. 













NATIONAL CARBON COMPANY 
CLEVELAND, O. 





























“National” Storage Batteries 


For Vehicle Service 


T= result of 12 years’ intelligent experience, and 

expert, sane and conservative engineering. These 
batteries have distinctive “National’’ features in Grid 
Design, in Paste, in Curing and Assembly, resulting 
in longest life, sustained capacity, highest economy 
and maximum service. 





Specify and insist on “‘National’’ Batteries. 


24-Cell ‘‘National” Battery for Vehicle Service 
Type 9-CB in 3 Trays Side Assembly 


A type for every service. 














Bulletins on Request 


The United States Light and Heating Company 


Offices:} CHICAGO. MILWAUKEE, 30 Church Street, NEW YORK Works:) “BUFFALO™ 


CLEVELAND, BUFFALO. | MILWAUKEE 
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SOMETHING WORTH KNOWING 


FUSE MANUFACTURERS FOR 20 YEARS 


“UNION” FUSES HAVE STOOD THE MOST SEVERE TESTS 


ARE MADE BY SKILLED WORKMEN, SCIENTIFICALLY CONSTRUCTED. LOOK GOOD ON THE OUTSIDE AND ARE PERFECT ON THE INSIDE. 


The ‘“‘Union" 
Don't Hesitate. 





Fuse has no equal—and merits your specifying ““Union’’ 
NOW is the Time to Buy 


CHICACO FUSE WIRE & MFC. CO., 


on your next order 





CHICAGO and NEW YORK 








The Hoyt Ammeters and 
Voltmeters for direct current 
are made in all sizes from 2% " 
diameter up to 8", and for all 
purposes for which there is a 
genuine demand. If you have not already 
sent for our Bulletin E. R., you should do so 


at once. 


HOYT ELECTRICAL INSTRUMENT WORKS 
PENACOOK, NEW HAMPSHIRE 
New York Office, 136 Liberty St. 


N. 1 Offi Western Distributors: 
161 paleo ye BOSTON The Beckley-Ralston Co., CHICAGO 





1857 a ©o 1909 


Springs of every description made to 
order from samples or specifications, 
from flat or round stock, in steel, brass 
or phosphor-bronze. 


Send us your specifications, and get 
our figures before placing your order. 





The Wallace Barnes Co., , 


Bristol, Conn. 











x, Testing Instruments 


For 30 Years 
the Standard 


Used Throughout the World 


Portable Testing Sets for Locating Faults, Measuring Resistances, Comparing 
M. F's, Checking up Voltmeters and Ammeters, Making Murray and Varley 
Loop Tests, Testing out Grounds, etc. 


HIGH-GRADE PORTABLE METERS. 
Send ‘or Catalogues. 


QUEEN &CO., Inc. Philadelphia, Pa. 











IN IGNITION TROUBLES 


FIRST test your dry batteries and you’ll save a lot of fussing. 
his indicates in EITHER direction,and is ACCURATE. 0 to 
30 amp., $3.00. 


“ECLIPSE” Battery Ammeter 


ELDREDGE ELECTRIC MFG. CO. (3) 
11 P. O. Square Springfield, Mass. 











Accurate, Compact, Inexpensive 


Voltmeters, Ammeters 
and Volt-Ammeters 


Send for complete catalog 


Louis M. Pignolet, 78 Cortlandt St, N. Y. 








RESISTANCE WIRES 
The Standard of the World 
“PHENIX,’ “IDEAL,” German Silver 


For all electrical purposes. The best material at the best price. 
Write today for catalogue and special prices. 


THE ELECTRICAL ALLOY CO. - MORRISTOWN, N. J. 











SCRAP @& 
PURCHASED 


} Contacts of AllForms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Sheet for Ali Purposes. 


AMERICAN | EE ATINUM WORKS 





P & B INSULATING VARNISHES. 


(Baking—Air Drying) Possess the maximum insulative 


P&B 
ELECTRICAL f: 
COMPOUNDS f: TAPE 


have a for Universaliy 
a quarter s . 
ofa century the i oy ee a 
recognize ot oF 
standard of the a.38 ape menatey te 
. purpose 


INSULATING 


Write for oy Speclficas S23 y 
Booklet No. 3. tions on Request 


THE STANDARD PAINT COMPANY < 


100 Wil'iam Street New York 


OU ae ee 











Dealers in all kinds of 


WAXES . 3 


THE W. H. BOWDLEAR CoO., 220 Devonshire Street, BOSTON, MASS. 











IMPREGNATING COMPOUND 


For use in impregnating machines 
HIGH INSULATION ELASTICITY DURABILITY 8 


W.E.G. MITCHELL, 86 Maiden Lane, N. Y. City 
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The Electric Storage Battery Co. 


BUILDS BATTERIES TO FIT THE ACTUAL CONDITIONS FOUND IN YOUR SERVICE 


Different conditions demand different construction. The highest engineering and inventive talent of America, England and 
Europe unite to make the various types of 


The “Chloride Accumulator” The ‘IExtde” Battery The “Tudor Accumulator’’ 


the best to meet your individual requirements. Our engineering staff, with 20 years’ experience and data, is at your service. 




















THE ELECTRIC STORAGE BATTERY OO. | 133: 
PHILADELPHIA, PA. 
New York Boston Chicago St. Louis Cleveland Atlanta San Francisco Toronto 
THE GUARANTEED to stand up 








equal to any Dry Battery on 
the market for ignition work 


(MADE IN THREE SIZES) 


Electric Open Fire Place 


Satisfies the Consumer, because it Heats 
and Lights at low cost. ainsi ait 


CREDIT account, REPLACE 


HENCE he IN AMPERAGE | batteries or. REFUND amount 
It sells current, and the live Central Station PIN VoLTAGE paid for the batteries, including 
salesmanager knows the answer. Write today Briciency Guarantttt} transportation charges, if they 
for new bottom prices and strong guarantee. oR Ianition WoRK do not prove satisfactory. 


RATHBONE & PANIGOT CO. Manhattan Electrical Supply Co. 


PATENTEES AND MANUFACTURERS paca a 188,Fifth Avenue 
CRAND RAPIDS - £MICHICAN NEW YORK CHICAGO 


























RAISE THE STANDARD 


of your lighting service. If your service is unsatisfactory—do not misplace 
blame—diagnose carefully. If the trouble lies in unsteady, flickering or in- 
sufficient light, the cause is defective carbons. Most lighting troubles 
may be traced to weakness of equipment in this particular. You can 
place your lighting service on the highest plane by using exclusively 


ELECTRA—EXCELLO 


HIGHEST-GRADE NUERNBERG 


CARBONS 


For All Types of Arc Lamps O. 











* 





3 


> 
E 





) 


“TRADE “MARK+ 
FOR ORDINARY ARC LAMPS 


HUGO REISINGER 


Sole Importer, 11 Broadwvay, Newy York FOR FLAMING-ARC LAMPS 
1 


TRADE MARK 
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WITH OR WITHOUT DRIP POINTS 


BROOKFIELD 
Glass Insulators 


THE STANDARD FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street . NEW YORK 











“PATTERSON” 
FLOOR BOX AND RECEPTACLE 
No. 3000 


List price, $4.00—Discount, 50%. The 
quickest cut in Floor Box made. 


“ATTERSON 
Telephone, Ree i = i _— ~RSON” once and you'll 
ways sp yi 
~~ — At all Jobbers, or of the manufacturers. 
a. >" —— STANLEY & PATTERSON 
F 23 Murray St.—27 W: —— St. 
N ational Code Standard. 6 Amp.—250 V. , New York, U.S. 


O-B HI-TENSION INSULATORS 
Ak FOR ALL VOLTAGES yy 
| @), war FOR INSULATOR CATALOG 2 Bd 







See the 
Teats 
on the 
Petticoat. 














104 PAGES, MAILED ON REQUEST ~———~ 


THE OHIO BRASS CO. MANSFIELD. OHIO 











Electrical Review and Westera Electrician’s 


Moonlight Schedule 


For 1909 





STANDARD SCREW GLASS INSULATORS 


ARE USED BY THE 
MOST SUCCESSFUL TELEPHONE POWER 
AND TELEGRAPH COMPANIES IN THE 
=== WORLD 


4LL WITH THE PATENT DRIP PETTICOATS 
HEMINGRAY GLASS CO. 


EST. 1848 INC. 1870 COVINGTON, KY. 
FACTORIES, MUNCIE, IND. (2) 


=a nnnsinounneneneStenesengsenteaneaeenennneeneeeennense= | 














10 CENTS PER COPY 







ELECTRICAL REVIEW PUBLISHING CO. 
507 Marquette Building, Chicago 
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Habirshaw Wire Company 





For All 


Services 


High and Low 


Pressure 





(Trade Mark) 












Offices: Works: 
253 BROADWAY, NEW YORK CITY YONKERS, NEW YORK 











8338 
Diamond 


Red Core (N. E. Code) stands every test and exceeds by a wide margin[the most 
rigid specifications. First ioe oe wire possessing great reserve strength. 


Diamond 


Black Core (N.:E. Code) up to specifications in every way. Wholly efficient. 


Diamond 


Rubber-insulated Cables lead-sheathed. Manufactured with a precise 
knowledge of the chemistry of rubber. 


THE DIAMOND RUBBER CO. -_ Akron, Ohio 


Distributing Offices in All Principal Cities. 



























Bishop Rubber-Insulated 
-— Wires and Cables— 








When you buy Rubber-Insulated Wires 
and Cables the reputation of the maker 
should be very carefully considered. 
New concerns are yearly entering the in- 
sulated wire industry and you cannot af- 
ford to pay for experiments. The first 
cables laid underground in New York 
City for arc-light circuits over a quarter 
of a century ago were BISHOP. 













Write now for Estimates and Samples 


BISHOP GUTTA-PERCHA CO. 
420 East 25th Street NEW YORK 






























HAZARD RUBBER 
AND 
_ ca 
PROOF 
WILKES-BARRE INSULATED 
NEW YORK WIRES 
PITTSBURGH AND 
CHICAGO CABLES 
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ho. was} 
ROEBLING 


|_ANNUNCIATOR WIRE” 
Es Re 


ROEBLING 
Insulated Wires and Cables 


Annunciator Wire and Office Wire on Spools and in 
Coils. Magnet Wire from oooo to No. 4o B. & S. 
Gauge. Lamp Cord, Silk or Cotton Covered. Weather- 
proof Wire, Triple or Double Braid. Rubber-Covered 
Wire. Lead-Incased Cables for High and Low Tension. 


John A. Roebling’s Sons Co. 


TRENTON, N. J. 
















{Roececinge | RoweLing 
ioe. msi { ace, MMUMCHATOR - Wine 


‘£6 soe 























RUBBER-COVERED WIRES AND CABLES 


NATIONAL ELECTRIC CODE STANDARD 


National India Rubber Co. 


Factories and General Offices: 
BRISTOL, R. 1. 





Branch Offices: 
N.1.R. Wires and Cables carried in New York Chicago Boston 
stock by the Monarch Electric and Buffalo Baltimore 


Wire Company, Chicago, Ill. 








ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES AND CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 


120 LIBERTY STREET 
NEW YORK CITY 


FACTORY 
STAMFORD, CONN. 


| ELEPHANT BRAND 


THE PHOSPHOR BRONZE SMELTING G0., Limite. 


200 WASHINGTON AVENUE, PHILA 


| 

if | 

} | 
ELEPHANT BRAND 
INGOTS, CASTINGS, WIRE, RODS, SHEETS, Et 
— DELTA METAL — 
CASTINGS, STAMPINGS ano | 
ORIGINAL ano SOLE Maxe | 


| 


FORGINGS 














The National Conduit and Cable Co. 


EXECUTIVE OFFICES 
PARK ROW, NEW YORK, N. Y. 


Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


41 


BOSTON PHILADELPHIA CHICACO 


SAN FRANCISCO 





H. N. FENNER, Pres. RUSSELL W. KNIGHT, Treas. 


NEW ENGLAND BUTT COMPANY 


MANUFACTURERS OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Pol- 
ishing and Measuring Machines. Cable Covering Bralders. 


FINE CASTINCS A SPECIALTY 


J. F. BLAUVELT, Agt. 











304 Pearl Street, Providence. R.1., U. S. A. 
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TRADE MARK 
REG. U.S. PATENT OFFICE. 


THE STANDARD FOR RUBBER INSULATION 


Whether a potential be high or low the 
importance of insulated wire to successful 
electrical operation demands insulation of the 
highest character 

Varying degrees of potential should be 
met with varying degrees of thickness in the 
insulating walls—never with varying degrees 
of quality. 

This fact, based upon logic and proven 
by experience, compels wonder and surprise 
at the numerous grades of rubber insulation 
still employed by many manufacturers. 

We make but one grade of insulation 


OKONITE 


It is the acknowledged best. 











THE OKONITE COMPANY 


253 Broadway, New York 
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iS AVOIDED BY USING 


OKONITE 


SIGNAL WIRES 
TELEPHONE AND TELEGRAPH WIRES 
CABLES—POTHEADS—TAPE 








The F. D. Lawrence Electric Co. 


CINCINNATI, i OHIO 





The Belden Steel Gain 


A practical and economical device 
for attaching cross-arms without 
cutting gains in the pole. 
™ It resists both lateral and verti- 
s cal strains and does away with the 
} necessity of braces except on very 
long cross-arms. Practical, per- 
Se een are manent and economical, it facil- 
itates the alignment of cross-arms and makes a 5-inch pole- 
top as strong asa 6-inch pole-top with cut gain. 
Write for prices and —_—- matter of the 14 sizes we make for 
telephones, telegraph, electric light and power transmission work. 


BELDEN MANUFACTURING COMPANY 
194 Michigan Street (1) CHICAGO 








See reer aos et ee 


























Look 

at the 
Wires 
Down 























This illustrates conditions in Baltimore at the 
time of the storm which occurred the day of President 
Taft’s inauguration, 

Such a condition could NEVER occur if the wires 
were carried under ground through 


Camp Conduits 


The use of Camp Conduits means elimination of 
repair costs—and a lot of other advantages besides. 








THE H. B. CAMP COMPANY 


Fiat Iron Building 
NEW YORK 


Fulton Building Rookery 
PITTSBURGH CHICAGO 


[Stow Window Cork tomo Cord 
Lowell insulated Wire Co. 











JUST READY 


A book that has long been wanted by the men who do the work—one at a 
reasonable price which the Electrician could afford to buy. Drake had the 
nerve to produce this book at that price and not only that but obtained 
authors of the highest reputation as writers of practical Electrical sub- 
jects. Order it today. If itis not all we claim for it send it back and we 
will return your money immediately. PRICE ONLY $1.50. 


Practical Armature and Magnet Winding 


By HENRY C. HORSTMANN and VICTOR H. TOUSLEY 


While the subject of armature winding has, 
in the past, been more or less completely cov- 
ered, most of these works have been either 
too technical in their composition or have re- 
quired a fair degree of knowledge of the sub- 
ject before they could be clearly understood. 
There has been need for a_ book. covering 
this matter which, while giving all that is 
necessary for an intelligent understanding, 
will, at the same time, present the matter 
in such a simple form that it can be readily 
grasped by those who have not had the benefit 
of a previous education along this line. 

This book treats in a practical and concise 
manner this very important subject. 

All practical armature windings are fully 
explained with special attention paid to de- 
tails. All questions which are apt to arise in 
the minds of the students have been com- 
pletely answered. 

Numerous illustrations have been anor. 
and these, taken in conjunction wit the 
text, afford a ready means for either the study 
of the armature or for a Kk of reference. 

It has been the aim of the authors to supply all the necessary in- 
formation required by the subject and, at the same time, to give this 
information in as condensed and brief a form as is consistent with 2 
clear understanding. 

Various useful tables have been especially prepared for this work 
and these will not only reduce to a minimum the number of calculations 
required, but lessen the possibility of errors. 

chapter on the calculation of armatures gives complete informa- 
tion in detail for the design of an armature. 


16mo, Pocket Size, Full Persian Morocco Leather, Round Corners, Red Edges, $1.50. 
{Sent to any address unon receipt of price 


ELECTRICAL REVIEW PUBLISHING ‘CO. 
507 MARQUETTE BLDG., CHICAGO 


YAGNL 1 WIND 
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Approved by the Underwriters. 


THE VERY BEST MECHANICAL PROTECTIONS FOR ELECTRIC WIRES. 


Sold by All Electrical Jobbers. 





“EVERLASTINGLY ON THE JOB.” 


(iin: (rcutar Joom 
The Ideal Flexible Conduit. 
Fishes ‘Easily — eisai Flexible Always. 


Weatherproof—Waterproof—Fireproof. 
Resists Abrasion—Will Not Collapse. 














FOR EVERYDAY USE. 


Jute; Metal Molding 
The Practical mepee Molding. 


A Compact, Complete and Continuous Raceway 
For Electric Wires with Fittings for 
Every Detail of Construction. 

















The Original 
Enameled Steel Conduit. 


Bends Easily. 





“FLECTRODUCT  nncavein 








A 
‘oo WO? 


New York: R. B. Corey Co., 39 Cortlandt Street. 
Chicago: Thos. G. Grier, 128 W. Jackson Boulevard. 
San Francisco: John R. Cole Co., 766 Folsom Street. 


AM Rio, 








REGISTERED 


AMERICAN CIRCULAR LOOM CO., 


International Trust Building, 
BOSTON, MASS. 


Atlanta: F. M. Byrne, 1509 Candler Building. 
New Orleans: John S. Black, 617 Hennen Building. 
London, England: 27 Chancery Lane. 














A Business Booster 


that will make good and sell current is 
offered the up-to-date Central Station man 
in the 


AUTOMATIC 
ELECTRIC WASHER 


The most efficient, dependable and economical 
of all current-selling devices. It will use that 
surplus that puts the balance on the wrong 
side of the ledger. 


Write for our proposition, 


3 AUTOMATIC ELECTRIC WASHER CO. 
[ Newton, lowa 


























Look for the 
Merit Mark 


When buying 
Carbon Brushes 





Le Valley-Vitae Brushes are guaranteed 100 per cent 
in every count. 
A TRIAL WILL PROVE THIS 


Le Valley-Vitae Carbon Brush Co. 
TREMONT NEW YORK CITY 


SEND FOR A SAMPLE 








THE LACK OF WORRY 


Overhead Expense and Costly Labor is known 
to those who have their wires UNDERGROUND. 


G. M. GEST, 
Expert Electrical Conduit Engineer and Contractor 2 
934 Monadnock Blk., Chicago _— Cincinnati, Ohio 277 Broadway, N. Y. 











AMERICAN CONDUIT CO. 


Manufacturers of 


BITUMINIZED FIBER CONDUIT 


General Office and Factory: EAST CHICAGO, INDIANA 
1140 Nassau Street, NEW YORK CITY 


JOHN A. ROEBLING’S SONS CO. 


Les Angeles San Francisco Portland Seattle 





FIcRoy 





Conduits: 


ROOKERY Chitavo 
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TheLittleWiseMan 
Says a 


(\ ao “There’sonly one way— 


My \* 









Wy Wy) Uy to make switches —the right way — the 
, ' Hart and Hegeman way. 

Hart and Hegeman make better, more 
efficient, more durable switches than any- 
body else because for fifteen years they 
have spared no trouble or expense to per- 
fect their design and workmanship. The 
result is that H and H switches, both push-button 
and standard, are of the highest quality known to 
electrical people. They cost no more than other 
makes—and that’s going some!” 


ART No HEGEM 


: Bi Mian 
Hartford, ee Conn. ; 

















Push-Button Pendant Lamp Socket 


Made of porcelain—in plain white and colored glazes— lamp or jar the filament. Takes same shade holder as other 


will not tarnish like ordinary metal sockets. Symmetrical in types of porcelain and weather-proof sockets. Rated ca- 

einen en “ne age ge we tap a i pacity 6 amperes, rro volts; 2 amperes, 250 volts. National 
a 1e old-fashioned key. articularly good socket to 

. : . yh Electrical Code Standard. This is one of our new line of 


use with tungsten or other lamps having a delicate, fragile 
filament, as in operatifg it there is no tendency to tilt the 





push-button specialties. 
SEND FOR BOOKLET DESCRIBWVG FULL LINE 


THE CUTLER-HAMMER MFC. CO., MILWAUKEE 

‘ NEW YORK OFFICE, Hudson Terminal (50 Church Street) : 

CHICAGO, Monadnock Biock, PITTSBURG, Farmers’ Bank Bullding BOSTON, 176 Federal Street 
Paclitic Coast Agents, OTIS & SQUIRES, 111 New Montgomery St., San Francisco, Cal. 





1 








THE BEST AT THE RIGHT PRICE! 


—\=ENGLI D FUSE. 





S-AEEALNE O-tN=)-New-vorK 

















SS Ny 9 ¥ = = WEN. E=C- ST) BOSTON. 
— -|- VOLTAGE: - ee. sA{ Hs mS - FULLY— =: “BCHICAGO™ 
=== ==OR-AMPS- -8-8=88 =: = — ee APPROVED = = 
6 ee ; = wie f 
Gabo oe * 
SAFE — SURE — ACCURATE — ECONOMICAL 





LET US SHOW YOU HOW AND WHY ‘. 
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— Electrical Supplies 




















| s 

| Fan Motors Universal Irons 

| Our catalogues and simple fan proposal The heating elements of the Central Flat- 
will prove of help to you when making iron lie snugly against the bottom plate, 
selections. We have chosen fans of reputable preventing heat radiation at the top, and 





manufacture, modern, tried and tested. saving from 20 to 50 per cent current. 


Write us for information. Guaranteed for one year. 























: . 
; 6 ” 
fl burgh Transf 
OPALUX Reflectors Pittsbur ransformers 
i 

Opalux is a translucent, unglazed reflector, with the : 

2 3 : ; a eae Pittsburgh Transformers occupy the unique position of 
diffusing surface on the reflecting side; of artistic appear- having forced the entire trausformer market up ns quality. You 
ance, mechanical stability, and easy to clean. It gives off will probably notice that since we entered the field with Silico- 
warm, soft tints of light, entirely free from sharp contrasts. puove thelr standarda. 




















Vanadium Steel, other manufacturers have been obliged to im- | 








| Further Information Sent on Request | 


AZ) Central Gtectric Company, “z-~ 






































SWITCHBO ARDS eC )s We are sole manufacturers of 
PANEL-BOARDS 





==) Hill Switches 


It will pay you to investigate our line Send us your specifications for Switchboards and Panel- 
of panel-boards, switchboards and “boards, STEEL CABINETS A SPECIALTY 
steelcabinets. We have builta great _—_—— 
many and never failed to satisfy. m 

Try us and be convinced. SATIS- TAUNTON-NEW BEDFORD 
FACTION GUARANTEED. COPPER CO. 


EATON ELECTRIC MEG. CO. SS Sl 


No. 61 Batterymarch Street 
46 N. Carpenter Street CHICAGO BOSTON, MASS. NEW YORK 




















k> ~ 
YY 
a 


ARCHITECTS —=SPECIFY “D @ W” FUSES 
CONTRACTORS = USE “D @ W” FUSES 
CONSUMERS = DEMAND “D @ W” FUSES 


WHY DON’T YOU USE THE BEST? 


D & W'FUSE COMPANY 


PROVIDENCE, R. I. 


A. HALL BERRY, New York Representative, 97 Warren Street 
PETTINGELL-ANDREWS COMPANY 
Agents} WESTERN ELECTRIC COMPANY 
CENTRAL ELECTRIC COMPANY 



















eS | SI 















Central Falis, R. I. 








Branch Offices: New York, Minneapolis, Cincinnati, Denver, Oakland 
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IBULICAINSIM TAL 


INCANDESCENT LAMPS 


A Lamp for Every Service. Best Service from Every Lams: 
Tungstens-Iantalums-Gems-Imperial Carbons-Tungsten& Carbon Miniatures 


‘BRYAN-MARSH COMPANY’ 











Slel 


Chicago, Ill. 








Best Renewed Lamps 
NINE CENTS 
Boston Incandescent Lamp Co., Danvers, Mass, 














INNER ARC GLOBES 


INCANDESCENT BULBS AND TUBING 
Write for prices: THE LIPPINCOTT GLASS CO., ALEXANDRIA, IND. 





Some of 


AUROLA'S 


Superior Features 


1. Feed Control 


Anchor escapement, very / 
exact feed, short feeding ~ 
periods, insuring very 
steady light. 


2. Automatic Cut-Out 


Lamp circuit completely 
interrupted when carbons 
are exhausted. 


3. Blow Magnet 


Wires leading to blow 
magnet are concealed in 
tubing, no loose wiring 
bothering lamp trimmer. 


Write for full descriptive 
literature 


Charles L. Kiewert Co. 


New York, 39 Cortlandt St. 
Milwaukee, 114-116 Huron St. 














TUNGSTEN Lamp Machinery 


Complete Plants Send for Catalogues 
Premier TUNGSTEN Lamps 
Pure Tungsten is not brittle Ours are pure TUNGSTEN 


DWYER MACHINE CoO. - ~ Lynn, Mass. 





































One of the largest retail stores in New York 
recently made the following announcement in a 
page ad in the dailies of that city: 


‘‘After a quarter of a century of business 
publicity it rather jars vour commercial 
pride to learn that there are intelligent 
persons in the same community who never 
heard of you. We’ve had this experience 
ourselves. Hence this blast.” 





There are a few, not many, houses in the 
electrical and allied fields that could profit by 
this example. ‘‘Hence this blast” means that 
this advertiser spent thousands of dollars in one 
day to reach new customers and attract the at- 
tention of former ones. 

‘‘Hence this blast” should carry a suggestion 
to every advertiser. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Marquette Building 
New York: 13 Park Row CHICAGO London: 42 Old Broad St. 








Subscription price, $3.00 per year. Advertising rates sent on application. 
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FEDERAL §$PECIAL SIGNS 


| PERFECT EXECUTION OF UNIQUE DESIGNS 





RATHSKELLER 






The above photograph shows one of the many original and 


striking signs which we are producing. Constructed of Porcelain 






fnameled Steel which is practically indestructible, easy to keep.“ 






clean, and the best known reflecting surface. Our design depart- 






ment is at your service and we will gladly furnish you with sketches 






and complete information without expense to you. 






Write for Bulletin No 907 


FEDERAL ELECTRIC COMPANY 


Lake and Despliaines Streets - Chicago 


\\" | YY 


Instantaneous EE 
lighting = 
Westinghouse 
Nernst Units 








Another great improvement in the 
Westinghouse Nernst System, making 
it the most desirable as well as the 
most economical system for all purposes. 


NERNST LAMP COMPANY 
PITTSBURG, PA. 
Offices in all Large Cities 














ELECTRICAL REVIEW AND 


WESTERN ELECTRICIAN 











NEW 
HOLOPHANE 
ARCS 


For Tungsten Lamps 





Compare it in any way you may choose with 
any comparable unit on the market and you 
will find the NEW HOLOPHANE ARC 
superior in every respect. 


Write for Mew Bulletin 51. Contains 
much valuable Illuminating Engineering Data. 
Ready July roth. 








HOLOPHANE 


Sales Department - * 
New York Boston Chicago 


COFIPANY 


NEWARK, OHIO 
San Francisco 
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The New 25-Watt Tungsten Lamp 


The Westinghouse 25-Watt (100 to 125 volt) Tungsten Lamp is the best and 
most substantial Tungsten lamp of this rating which has yet been offered to the public. 


Consistent with OUR 
established policy we have 
not brought this lamp out 
until we assured ourselves 
of its stability, uniformity 
and other qualities neces- 
sary to gain our objective 
point—“Satisfied Users.” 


As you can purchase 
this type and other stand- 
ard ratings of Tungsten 
lamps from us on your 
regular contract discounts, 
we urge you to give them 
atrial. If you do, the con- 
clusion is foregone — you 
will buy ‘‘ Westinghouse ’”’ 
Tungstens only hereafter. 


The feature of the'25-Watt Westinghouse Tungsten Lamp is in the method by 
which the filament is anchored. The delicate, accurately gauged tension applied in 
supporting the filament has resulted in reducing breakage and early burnouts to a 


negligible per cent. 


Westinghouse Electric & Manufacturing Co. 


Offices in all Principal Cities. 
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| Buffalo __ Buffalo 
Grips == Tools 


©» 
S hi 


4 ‘lo 


y Uf 
ly © , 7 - 














The Buffalo Grip 


is a construction tool that meets the user’s needs exactly. It never 
slips, does not injure the softest wire, is simple in construction and 
operation, moderate in price and practically indestructible. 


Every Lineman Knows It And Wants It! 





ES 


| | 
PRICE 
| WITH PRICE 
TOOLS DESCRIPTION | | GRIP WITH 
ss | PULLEYS | GRIP ONLY PULLEY 





The No. { Grip has an extreme opening of .22 | Will accommo- 


inclusive. | inch diameter. 





The No. 2 Grip has an extreme opening of .35 | Will accommo- 
Buffalo Grip No. 2 inch, holding wire from smallest size to No. 0, | date Rope 3-8- 
inclusive. inch diameter. 








} 
| 
Buffalo Grip No. 1 inch, holding wire from smallest size to No. 6, | date Rope 3-8- . | $2.55 
| 
| 


The No. 3Grip has an extreme opening of .48 | Will accommo- 
Buffalo Grip No. 3 inch, holding all sizes of wire from smallest | date Rope 5-8- 
size to No. 0000, inclusive. | inch diameter. 





- The No. 4 Grip has an extreme opening of 52 | Will accommo- 
es hy oes inch, holding ‘‘O.K.” weatherproof wire, date Rope 7-J6- 
Pore sizes No. 6 to No. J, inclusive. | inch diameter. 





: “The No. 5. Grip has an extreme opening of .68 Will accommo- 
ane md _ meena inch, holding “O. K.” weatherproof wire, | date Rope 5-8- 
lea sizes No. 4 to No. 0000, inclusive. inch diameter. 





: ‘ The No. 3 Tool has an extreme opening of 2\ 
Buffalo Lineman’s Tool, inch, holding wire from smallest size to No. 6, 


() : P 
5 inclusive. 





‘ The No. 2 Tool has an extreme opening of .35 
Bulfalo ‘nome n’s Tool, inch, holding wire from smallest size to No. 0, 
j inclusive, 





. ’ The No. 4 Tool has an extreme opening of .52 
Bulinle gy a’s Tool, inch, holding weatherproof wire, sizes No. 6 
to No. J, inclusive. 














Write for discounts and Line Construction Bulletin No. 390 


You will find the Buffalo Grip 
a ready and profitable seller. 


Order a trial stock—NOW PF swrrc car wr eas? 


WESTERN ELECTRIC COMPANY 


EASTERN CENTRAL Write our WESTERN PACIFIC 
New York, Boston, Chicago, Cincinnati, nearest St. Louis, Denver, San Francisco, Seattle, _ 
Philadelphia, Pittsburg, Indianapolis, Minneapolis. Kansas City, Dallas, Los Angeles, Salt Lake City. 
Atlanta. house. Omaha. 


Northern Electric and Manufacturing Co., Ltd., Montreal and Winnipeg. 
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Hawthorn Direct Current Motor 
Driving Car Box Borer in Railroad Shop 


Annies -NO, eo r05 


G oy Work All Your Machines 
aS” At Their Maximum Capacity 


i) 


Ye 


By using the proper working speed for every operation, you 
can get maximum efficiency from all your machines. 


Hlawlhorn 


TRADE MARK 


Direct Current Motors 


are especially designed for work requiring speed variations. The 
exact speed for any particular operation can be quickly reached 
and held constant with minimum attention from the operator. 
More work and better work are direct results. Let us tell you 
more about Hawthorn Direct Current Motors. We guarantee 
their performance. 


Free Bulletin No. 305 on Direct Current Motors is 
both interesting and instructive. Send for it to-day. 


WESTERN ELECTRIC COMPANY 


EASTERN CENTRAL WESTERN PACIFIC 


New York, __ Boston, Chicago, Cincinnati, j St. Louis, Denver, San Francisco, Seattle, 
Philadelphia, Pittsburg, Indianapolis, Minneapolis. Write our nearest house. Kansas City, Dallas, Los Angeles, Salt Lake City. 
Atlanta. Omaha. 


Northern Electric and Manufacturing Co., Ltd., Montreal and Winnipeg. 


RE i ET ETS BS 
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RICHMOND 
induction Motors 


14 to 100 H.P. 


CONSTANT AND 
VARIABLE SPEED 


BACK GEARED 
AND 

VERTICAL 
TYPES 


MOTOR 
CENERATOR 
SETS 


Alternators 1% to 75 K.V.A. 








Che Richmond Electric Company, 
Richmond, Virginia 








136 Liberty Street, 








~ POLYPHASE MOTORS 


RUGGEDNESS 


Compared with other polyphase motors manufactured in this 
country, Wagner Motors are in a class by themselves. Liberality 
of design and robust construction characterize them throughout. 
At a given rating they will be found from 50% to 100% heavier 
than anything else the market affords. 


THIS POLICY OF LIBERALITY 


in design and ratings is responsible in part for the pre-eminent 
position occupied by the Wagner Company in the alternating- 
current motor business. 

We invite opportunity to go into details with users and 
prospective users of polyphase motors. 


Wagner, i 








Please address the searest office. 
anta, HDmpire ue. Minneapolis, Security Bank 
Be ioetaae ne State Bldg. 
Ch artotte, c.. * Bldg. ontreal, Bell nebo Bldg. 


ae tte Bldg. os York, 50 Ch 
Ciuetanat First National Bank Philadelphia, Rea] Estate Trust 


C} oa and, New England Bldg. Pittsburg, i= Block. 
‘aver, Ideal Bldg. Portlan 

Kansas’ Ch City, 815 B. 12th St. Be. ‘Louis, 6100 

Iss Angeles, 326 S. Los An- San Francisco 
zeles St. Seattle, Pacific Block. 


Sioux City, 518-617 6th St. 
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POLISHING LATHES 
GRINDERS =MOTORS 
CHARGING OUTFITS 


ROTH BROS. & CO. 


465 W. Adams Street, 
CHICAGO, ILL. 


New York City 








C-W Induction Motors 


15 to 250 H. P. Induction Motor 


are built by a company that has made 
good since 1888. See Bulletin 105 K. 


OROCKER-WHEELER GOMPANY 
A.C. and D. C. Machinery 
Ampere, N. J. 




















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 55—No, 1 








gel 
GENERATORS AND MOTORS 


HIGH OVERLOAD CAPACITY 
HIGH EFFICIENCY 
LOW TEMPERATURE RISE 

















Send for 
Bulletin 
No. 151 
ENGINE-TYFE eee THREE-BEARING MOTOR 
Sizes to 350 K. W Sizes to 500 H. P. 
DIEHL MANUFACTURING CO., ELIZABETHPORT, NEW JERSEY 
Branches: NEW YORK, PHILADELPHIA BOSTON, CHICACO, BALTIMORE 














EMERSON INDUCTION FANS | 


8-in., 12-in., 16-in. Desk and Bracket 
Oscillating ‘Desk and Bracket 
Two and four Blade ig Fans 
Plain and Ornamental Types 
Column Fans in all styles 
Write for Catalog showing new 1909 types—To the Trade only 


VARIABLE-SPEED 
SINGLE-PHASE A. C. MOTORS 


Forge Blowers and Ventilating Fans 


ee THE EMERSON ELECTRIC MFG. CO. Si: 


324 and 326 W. Washington Boulevard - CHICAGO, ILL. 
WRITE FOR CATALOG A as Eastern Office, 50 Church St., New York City. 




















COMBINATION OF Established 1875 


| Stow Flexible Shaft 


MULTI- SPEED MOTOR 
Practically dust and water proof. For Port- 
able Drilling, Tapping, Reaming, Emery 
Grinding, etc. rite for Catalogue and 


STOW MFG. CO., Binghamton, #7, 


Gen’! European ‘Agente, Selig, Sonnent! . 
&Co., 85 QueenVictoria St., _ Se Er 


WE MANUFACTURE 


SINGLE-PHASE MOTORS 


FOR ANY COMMERCIAL VOLTAGE, ANY 
FREQUENCY BETWEEN 25 AND 140 CYCLES, 
HORIZONTAL, VERTICAL, AND _  BACK- 
GEARED TYPES. THEY ARE SELF-START- 
ING UNDER FULL LOAD. ¥ TO 15 H. P. 


CENTURY ELECTRIC CO. 


19th and Olive Streets ST. LOUIS, MO. 































NEW PROCESS 














meshed SELESS t pines HEAVY SPARKLES: 
our me i 

that ringing, Grinding melee Ghonee, OVERLOAD COMMUTATION 

gear drives are used. Let us send youa 

list of prominent concerns now ‘using CAPACITY at all LOADS 






them. 






Send for Catalog 


The New Process Raw 
Hide Co., Syracuse, N. Y. 


_pmokene 















THE TRIUMPH ELECTRIC CO., - Cincinnati, 0. 
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Three-pole, Type ‘‘W”’ Circuit-breaker, overload and 
voltage, designed for the protection of polyphase 
motors. Can also be supplied with ‘‘DAL-ITE” (Time 


Limit) feature. 


The Cutter Co. 


Philadelphia (4) 








© 
ew) 























S. and D. P. to 
50 Amp. 
T. P. to35 Amp. 
Types B, C, D, 
ete. 


For All 
Voltages 
from 
110 to 2,000 














The 


Hartford Time Switch 


The most practical and efficient of all devices for the 
control and regulation of current on power or lighting circuits. 


Wind It Once a Week, That’s All 


Absolutely dependable. Regulates the current supply, giving 
you light or power where you want it, when you want it 
Turns the current on or off at any predetermined hour, 
eliminating waste, reducing maintenance expense. Definitely 
guaranteed. 


Write for details and prices. 


THE HARTFORD TIME SWITCH CO. 


103 Warren Street, New York City 
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These alternators are designed for moderately slow speed 
operation and are equally well adapted for direct drive 
by steam, gas, gasoline or oilengines. Their liberal design 
and correct proportions, providing the most efficient use 
of all material, have shown in actual service such pleas- 
ing results that are not surpassed by any other machine. 
Their operation is entirely satisfactory in all instances. 


Our Bulletin r109B describes these machines 


Any of our Sales Offices will be pleased to supply you 


Type TRE, Form D, Three-Phase Alternator 


Fort Wayne 


Electric Works 


SALES OFFICES Main Office SALES OFFICES 


Atlanta Grand Rapids 
Boston Madison 
Chicago Milwaukee 


New York Seattle 


Fort Wayne, Ind. | Philadelphia St. Louis 


Pittsburg St. Paul 


Cincinnati New Orleans FACTORIES: Fort Wayne, Ind., and Madison, Wis. San Francisco Syracuse 817 
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The 


Mapison SQuARE GARDEN 
OcToBER I1-21ST 


will consist largely of in- 
dustrial exhibits which 
will show the public in 
a practical way the many 
advantages of using elec- 
tricity. 

Madison Square Garden 
will be decorated elab- 


‘Ue -orately and the booths, 


including a sign, will be 
provided by the Show 
Company, which will save 
exhibitors trouble and ex- 
pense. 


This year the cost of 


Third Annual New York 
Electrical Show 


Write to 


THE 


Tuirp ANNUAL 
New York 
ELectricaL SHow 


124 W 42d Street 
New York 


space includes everything RS: 


except the handling of I 


your own exhibits. 


Central Station men will receive season passes 


ass 


Wyss 
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CUT IN AND BE 
A LIVE ONE! 


**GET NEXT” 


Come to Toledo, Ohio, July 
21, 22 and 23, fly a kite, 
get in touch with the 
National Electrical Con- 
tractors’ Association and 
learn the key to success 
through intelligent organ- 
ization and personal con- 














tact with the men who are 


doing big things for a big 
Franklin “got next’? through a kite. business. 





The ninth annual convention of the National Electrical Contractors’ 
Association is to be held in Toledo, Ohio, July 21, 22, 23. 


All Electrical Contractors, whether members of the association or not, 
are invited to attend all meetings. 


There will be open sessions at 10 a. m., July 21-22, at which speakers 
from other branches of the electrical industry will give practical talks that 
are sure to prove interesting and instructive, and all interested in the in- 
dustry are welcome. 


On July 23 nobody’!l work, even father, for they’ll all take a day off 
and go on a boat excursion to Sugar Island, for an all-day outing. There will 
be field sports and a baseball game between teams from the East and West. 


There will be a banquet for the men and another for the women on 


duly 22. 


Headquarters will be at the Boody House. Complete information can 
be secured by application to the National Secretary at Utica, N. Y. 
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A Campaign 
Base 


in the Battle for More Business, is offered 
the enterprising dealer and the up-to-date 
Central Station man in the 


Patented July 2, 1907 





















SIMPLEX | 


OSCILLATING BASE 


It sells ‘‘Juice.” It makes new fans more salable and gives 
new life to dead fans. 

Mr. Central Station Man: Are you producing a sur- 
Are there gaps in your log ? 
help mightily to put the balance on the wrong side of the ledger. 

Let us help you to put that balance on the right side by 
turning that surplus into money. We can fill that gap. A 
sufficient number of electric fans in operation in your territory 
would do wonders. There are lots of dead ones—why not restore 
them to service and current-selling usefulnéss! 
stationary fan an oscillating fan and 


sell ‘‘Juice.” 


placing them without difficulty. 


Write for our Special Proposttion. 


West Street Bldg. 
Manhattan Bldg. 


FACTORY 





Those are the things that 


Make every 


Live dealers everywhere are stocking 
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up with the Simplex Oscillating Base and 
Get in 
line before the season’s output is exhausted. 


The Simplex Mfg. Co. 


New York 
Chicago 








Thompsonville, Conn. 

















PRACTICAL ILLUMINATION 


BY J. R. CRAVATH and V. R. LANSINCH 


This book, dealing with the lighting of interiors by ar- 
tificial means, supplies much of the needed specific data for 
carrying out in practice the principles that should be fol- 
lowed in the design of this work. Most of the information 
presented is of such a nature as to be valuable for the 
technical man, and read and applied with profit by the 
general public as well. 

The apparatus for the production of light ‘is not taken 
up, but the utilization to the best advantage of the light 
when produced is treated very thoroughly. Many tables of 


Cloth 370 Pages 400 Illustrations 


Send Your Orders 
to the 





reliable and unbiased tests giving information on the light 
distribution of various illuminants with different globes, 
shades and reflectors are here published for the first time, 
so as to be available to the engineer. A large part of the 
book is given largely to illustrations of various lighting 
arrangements, with discussions-of their desirable and un- 
desirable features. The method of treatment throughout 
the book has been to illustrate principles, first by specific 
practical examples and then from these to point general 
conclusions. 


Price $3.00 net Sent Anywhere for the Price 


Marquette Bidg. 
.CHICACO 
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3o0ston, Mass. 








REVIEW 


ELECTRICAL 


1 to 2 Horsepower, 
Single-Phase, Induction 
Type, Self - Starting, 
Strong Torque. 


We make a specialty of 
small motors os stable to 
varied classes of ce 


Inquire for Bulletin 3024. 


The Holtzer-Cabot Electric Co. 


Chicago, Ill. 


— =>* 
8, O38 3 3 3 SS 








ECOMMONWEALTH Epison Company 


EPAIR SHOPS 


6 Market Street, CHICAGO 


Telephone Randolph 1280 


FIRST-CLASS EQUIPMENT 
THROUCHOUT 


DYNAMOS, ARWATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
High-Grade Machine Work of ali kinds. Correspondence Solicited 





me ss SSeS 8 8 8 SSS SS S606 
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15,000 
VOLT 


CELL 
CONSTRUCTION 


Built 
and Installed by 








CON DIT 


Large Alternating Switchboard Propositions 
Complete. 


CINDIT, the circuit-breaker man, will save you repair and re- 
newal experses and give you quality service. 
WRITE FOR FULL INFORMATION 


CONDIT ELECTRICAL MFG. CO. 


Manufacturers of Oil and Carbon Break Circuit-B-eakers 


BOSTON, MASS., U. S. A. 


AGENTS ~; 





New York City, 39 Cortlandt Street Pittsburg, Pa., 219 Lewis Block 

Philadelphia Pa., 914 Filbert Street Montreal Canada, 814 Notre Dame Street, West 
Cleveland, Ohio, 311-312 Caxton Building Toronto, Stair Building 

Cincinnati, Ohio, 811 First National Bank Building Chicago, Ill., 1428 Marquette Building 

Portland, Ore., Mekay Building St. Paul, Minn., 185 East Fourth Street 

San Francisco, Cal., 143 Soa Street Spokane, Wash., 219 Jamison Block 2 
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Robbins & Myers 
STANDARD Fans 





























The Oscillator—D. C. and A. C. 











Cooling 
Breezes 


are now a commercial commodity of exceptional sell- 
ing quality. The live dealer who takes advantage of 
the universal demand for Electric Fans will find these 
sweltering days the most profitable of the year. For 
the Central-Station man the fan means elimination of 
the big midsummer gap in his log—the Electric Fan 
is now the liveliest of all current-selling devices. 


Our ‘‘Standard” Fans enjoy the highest reputa- 
tion and are well known through popular magazine 
and other advertising on a national scale. 


Our line is complete, including every advanced 
type of Electric Fan for A.-C. and D,-C, currents— 
Oscillating, Desk, Bracket, Ceiling and Exhaust, all 
backed by our guarantee as to workmanship and 
material. 


Complete stocks are in all our branches. We 
help you by prompt deliveries, The weather man 
will help, too. Catalogue and price lists on request. 
Send us a rush order. 


Ghe 
Robbins @ Myers Co. 


Main Office and Factory: 1319-1419 Lagonda Ave., Springfield, 0. 


NEW YORK: 145 Chambers St. | PHILADELPHIA: 1109 Arch St. CHICAGO: 48 W. Jackson Blvd 
CLEVELAND: 1408 West 3d St., N. W. ST. LOUIS: Locust and 11th Sts. 
NEW ORLEANS: 312-314 Carondelet St. HOUSTON: Tel.-Elec. Co. 
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EDISON 


PRIMARY BATTERIES 


Can You Depend 
Upon Your Batteries? 


Do they furnish sufficient current for your 
needs? Do they do their work, day after day, 
without interruption or without attention P 


Do they maintain their full voltage through- 
out their lifeP Are they simple in construction, 
easy to renew and economical to maintain P 


If you think this is a good deal to expect 
of batteries, it is because you have never used 


Edison Primary Batteries 


If you will tell us the purpose for which 
you wish batteries, we will advise you as 
to what type of Edison cells to get, how many 


and their cost. You will get from this equip- 
ment just the current you need for a guaran- 


teed period of time. 


Edison batteries maintain their full voltage 
from first to last, giving you the benefit of all 
the current they produce. When the ele- 
ments are exhausted, they can be renewed at 
a small cost and each renewal makes new 
batteries of them. 


Their economy will be evident in a few 
months’ use. Their reliability will be evident 
from the start. 


We gladly answer all inquiries on the 
subject of batteries for all purposes. 


Edison 


Manufacturing Company 


3 Lakeside Avenue Orange, N. J. 
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GOOD METERS 


that is, meters which will measure electrical energy 
accurately when new, and which will also hold up 
well in service, are the rule nowadays; but when it 
comes to a good meter suitable for every service, 
with slight detail modifications in the several types, 
there is only one, and its name is 


SANGAMO 


Sangamo meters are built as /ategrating Watt- 
meters for both Direct and Alternating Current, 
as Ampere-Hour Meters for Direct Current, and 
in Service and Switchboard types, being suitable, 
therefore, for house service, for switchboard work, 
for street-railway cars, for electric locomotives, for 
use with large electroplating operations, and with 
storage batteries in central stations, on electric 
vehicles, on electric-lighted railroad cars, and in 
telephone exchanges. 


If you are interested in any or all of these varied 
uses, send right away for latest bulletins: 


No. 12—A. C. and D. ©. Wattmeters. 
No. 15—Ampere-Hour Meters- 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 








DUNCAN 
TRANSFORMERS 


AND 


DUNCAN 
METERS 


NONE BETTER 


DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, IND. 
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17-Hour G-I Flame Arc Lamp 


(i Flame Lamps 


The increasing demand of the public for more bril- 
liantly illuminated business streets may satisfactorily be 
supplied by installing G-I Flame Arc Lamps. 


The G-I Series AC Flame Lamp may be operated on 
the same circuit as the Series AC enclosed lamp. No 
changes in the circuit are necessary. The series AC 
flame lamp operates from the AC circuit through a com- 
pensator, or series transformer designed especially for this 
purpose. The compensator is neat in appearance, weath- 
erproof, and designed for installing directly above the 
lamp. The lamps are absolutely-steady and reliable in 
operation. 


G-I Flame Lamps may also be furnished to operate 
on 9.6 amp., D. C. series circuits. 


G-I Flame Lamps can be furnished for any commercial 
circuit, either alternating or direct-current, any frequency 
from 25 to 140 cycles, and they may be operated singly or 
in series. Ninety per cent of the parts are interchangeable. 
This feature makes the lamps economical for Central 
Stations handling both A.C. and D. C. types. To change 
an A. C. lamp to D. C., or vice versa, requires only new 
shunt magnets, one carbon holder, one carbon shifter. 





Chicago Office : 
Monadnock Bldg. 


a 





Principal Office: Sales Offices in All 


Schenectady, N. Y. Large Cities 


2094 
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The Electrical Contractor— 


A Good Man to Have on YOUR Books, Mr.Manufacturer 


When it comes to interesting the consuming 
public—the people who use a manufactured article— 
it’s a good thing to know the man who is right close 
to the people’s jobs. The electrical contractor is one 
of the most important elements in the chain between 
the maker and user of electrical apparatus. He 
has the greatest influence with the architect, the 
builder and the owner. He is a good man to have 
on your books. He will be out in force at the annual 
convention of the 


National Electrical Contractors’ Association 
TOLEDO, OHIO, JULY 21-23 





and he will represent an enormous purchasing power. 
Do you want to meet him? Do you want him to know 
you are alive, and after his business? Then sendin 
your copy and instructions for advertising in the 
issue of the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN of July 17, which will be prepared for 
extra distribution at this convention. Forms close 
July (4. : 

The July 3ist Number of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN will contain re- 
ports of this convention. Forms close July 26. 

It is the purpose of the publishers to put copies 
of these two numbers in the hands of every ELEC- 
TRICAL CONTRACTOR in the United States. 
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American Bridge Company of New York 


























Interior of Machine Shop. Ambridge Plant. 


General Offices: Hudson Terminal, 30 Church Street, New York 





roy Ee ‘y | G i is our latest 
wrinkle, Cur- 
00 LITE rent con- 


sumption, 120 or 200 watts. Of the great- 
est interest to the trade. Agents wanted. 
Bulletin No, 27. 


HALLER SICN WORKS (INC.) 


321 S. Clinton St., Chicago 
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Don’t Be Satisfied 


with second class Sign Flashers when 
you can get the genuine New Reco, 
the simplest, strongest and in every 
way the best flasher at the same or 
possibly a little less cost. Write to- 
day for prices, discounts, etc. 


Reynolds Electric Flasher Mfg. Co. 


Largest Menniactonens of 
Flashers in the World. 


190 Fifth Avenue Chicago 














~—THEY CANNOT JAR LOOSE— 


O TRUMBULL NEW ROSETTES @ 


Show under severest tests that they can- 
not jar loose or fall apart. 





A step forward in the making of two- 
piece rosettes. 

Fusible (cleat, concealed and molding 
types), 18c; Fuseless, 15c. Discounts. 
Trumbull Schedule B. 


Any cap fits any base. 








Cat. 762 





THE TRUMBULL ELECTRIC MFG. CO., Plainville, Conn. 
New York Boston Philadelphia San Francisco 


136 Liberty St. 65-67 Oliver St. 138 N. 10th St. 84-86-88 2nd St. 





Did You Ever Figure 


out how much it cost. you to 
experiment with untried ap- 
paratus of any description? To 
do the work the manufacturer 
had left undone, expecting to 
develop a marketable article 
from the results of your annoy- 
ances with the crude expert- 
mental machine P 


Does It Pay? 


THE 
EXCELLO ARC LAMP 
COMPANY 


NEW YORK CHICAGO 
30-32 East 20th Street 118 W. Jackson Boulevard 
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The Nw WESTON 


Alternating-Current Switchboard 
Ammeters and Voltmeters 


will be found vastly superior in ACCURACY, DUR- 
ABILITY and WORKMANSHIP to any other 


instruments intended for the same service | 














They are Their indications are 
Absolutely Dead Beat, Practically Independent of Frequency and also | 
Extremely Sensttive, of Wave Form. They require Extremely Little | 
Practically Free from Temperature Error. Power for Operation, and are Very Low in Price. 

Corr concerning these new Weston Instruments Is solicited by the 





WESTON ELECTRICAL INSTRUMENT COMPANY, “hi” NEWARK, thd 


List of Selling Agencies and Branch ng 








New York, 114 Liberty St. Denver, 1725 California St. Toronto, 6 Wellington St. 

Chicago, 1504 Monadnock Bik. San Francisco, Bride Bldg., 682-684 Mission St. London, Audrey House, Ely Pl., Holborn. 
Philadelphia, 346 Mint Arcade. Cleveland, 314 Caxton Bidg. Bertin, 88 Ritterstrasee. 

Boston, 176 Federai St. Mexico, Cadena 10. Paris, 12 Rue St. Georges. 

St. Louis, 915 Olive St. Montreal, 13 St. John St. (2) 











erat LOOKING INTO 


PAIS T E 


IRON ENTRANCE SWITCH BOXES 


A little investigation before choosing pre- 
vents regrets later. 


THE 
SHAW ARRESTER 


deserves attention for its superior efficiency in 
practical service. We can prove its superiority 
to all. May we send you bulletins? 


LORD ELECTRIC 








are made in all styles and sizes for switches 
using plug fuses or switches using enclosed 
fuses. They have every little attachment 
necessary to keep them the handiest to use. 







“Paistery” comes out monthly and keeps you up 






















: Catalog No. 4080 to date. Do you get your copy? Let us know 
0 
213 W. 4goth St. e e 
| <a New York City H. T. PAISTE CO., Philadelphia, Pa. 
Model A, Phantom View E.R.& W.E, 7-83-09 NEW YORK BOSTON CHICAGO (4) 














Small Central Stations <a 


afford to maintain testing departments as do the larger com- 


panies. Their Need for such service is equally as 
Write for our proposition great. Our Testing Facilities 


to Central Stations often serve the required purpose. 


ELECTRICAL TESTING LABORATORIES 


8Oth Street and East End Avenue, NEW YORK, N.Y. 
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THOUSANDS OF 


Allis-Chalmers Air Compressors 


ARE IN SERVICE THROUGHOUT THE 
UNITED STATES AS WELL AS ABROAD 


Allis-Chalmers Company has kept pace in the design of its compressor with 
the constantly increasing use of compressed air, until today this machine is 


the best known and most serviceable one on the market. 





After being installed, these compressors require practically no attention, operating entirely auto- 
matically. They can be fumished either stationary or portable, and are built for belt or motor 
drive, either direct or alternating current, in capacities ranging from || to 50 cubic feet of free air 
per minute. Each is constructed throughout with sufficient strength to withstand a working pressure 
of 100 pounds per square inch. 

In many cases it is found advantageous to use an air compressor which, with its many accessories, 
can be brought directly to the work, instead of remaining stationary and having its product trans- 
mitted from a distance through pipes of flexible tubing. 


Apply for Bulletin No. 1513 
GENERAL OFFICES : - : - MILWAUKEE, WISCONSIN 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or 
less is one dollar an insertion; ad- 
ditional words two cents each, pay- 
able in advance. Remittances and 
copy should reach this office not 
later than Monday, 12 o'clock noon, 
for the next succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New 
York. 





young 

man, 21 years 
old, as electrician in a small plant. 
Have had three years’ experience in 
plant and inside wiring and am ac- 
quainted with alternating or direct 
current. Have good references. Wages 
no object, but want a place for ad- 
vancement. Address Box 1119. care 
of Electrical Review and Western 
Electrician, Chicago, IIl. 


POSITION WANTED—®» 





—As chief engi- 
POSITION WANTED—<s < r; ten 


years’ experience in the operation, 
maintenance and installation of hy- 
droelectric and steam machinery. Fa- 
miliar with high-voltage transmis- 
sion. Hydroelectric system preferred. 
Reference as to character and ability. 
Address Box 1116, care of Electrical 
Review and Western Electrician, Chi- 
cago, Ill, 





POSITION WANTED—As manager or 


superintendent 
of an electric light and power plant, 
having had ‘several years’ experience 
in the above capacity. Would like 
to take charge of a plant and put it 
on a paying basis. Twenty-nine years 
of age and married. Address Box 
1117, care of Electrical Review and 
Western Electrician, Chicago. 








HELP WANTED 


The rate for “Help Wanted” ad- 
vertisements of forty words or less 
ts one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
ofice not later than Monday, 12 
o'clock noon, for the next succeed- 
ing issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, ‘or 13-21 Park Row, New 

ork. 





capable and 
bookkeeper, 
accounting 
Light 
To take charge of office 


WANTED—Tboroushly 


experienced 
familiar with system of 
adopted by National Electric 
Association. 


for small (1,200-H. P.) but growing 
plant in southern city. Salary, $100 
a month. Good chance for advance- 


ment to right man. Address, with 
full particulars, Box 1120, care of Elec- 
trical Review and Western Electrician, 
Chicago. 





WANTED—“-.. experienced __ electrical 
engineer, thoroughly fa- 
miliar with the electrical and mechan- 
ical design of induction motors. Must 
be a technical graduate. Write fully, 
giving age, qualifications, experience 
and salary expected. Address Box 
1111, care of Electrical Review and 
Western Electrician, Chicago. 


MISCELLANEOUS 


The rate for “Miscellaneous” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o'clock noon, for the next succeed- 
ing issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
-—, or 13-21 Park Row, New 
York. 





A manufacturer desiring a New 
York representative who has had a 
broad experience and is in a position 
to furnish a selling organization that 
will produce results, should communi- 
eate with No. 567, P. O. Box 339, New 
York City. 








PROPOSALS. 


_The rate for “Proposal” adver- 
tisements is 15 cents per line, non- 
pareil measurement, payable in ad- 
vance, Remittances and copy should 
reach this office mot later than 
Monday, 12 o’clock noon, for the 
next succeeding issue. 





TENDERS FOR ELECTRIC MOTORS 
AND TURBINE PUMPS, 
ETC., ETC. 


The City of Toronto will shortly call 
for tenders on etal the fol- 
lowing apparatu 

1,500-H. P. Induction Motors, di- 

rect-connected to turbine pumps. 


turbine pumps. 
225-H. P. Synchronous Motors, with 
turbine pumps. 


4 1,500-H. P. Synchronous Motors, 
with turbine pumps, 

4 500-H. P. Synchronous Motors, with 
turbine pumps. 

2 500-H. P. —— Motors, with 
turbine pu 

2 300-H. P. Padection Motors, with 

2 


Together with valves, piping, bed 
plates, couplings, switchboards, con- 
necting material, etc., etc. 


For information apply 
CITY ENGINEER’S DEPARTMENT 
Toronto, Canada. 








EDUCATIONAL. 


The rate for “Educational” adver- 
tisements is 15 cents per line, non- 
pareil measurement, payable in ad- 
vance. Remittances and copy should 
reach this office not later than 


Monday, 12 o’clock noon, for the 
next succeeding issue. 





ROSE POLYTECHNIC INSTITUTE, 
Terre Haute, Indiana. 


A College of Engineering, Courses in 
Mechanical, Jlectrical, Civil and 
Chemical Engineering and ——, 
ture. Extensive Shops, tinents. Bx 
Laboratories in all departments. 
penses low. Twenty-sixth year. 
catalogue containing full Rs I 
and professional register of alumni, 
address C. L. MEES, President. 





time. 





ENCINEERING 


Standard 4-year courses, also one-year courses in Steam and 
and Gas Engineering. One-year Machinist’s Course. Shop 


STRICAL 
HANICAL Electrical Engineering. 
L isin, er work from the beginning. 
AM 


all short courses, drafting, etc. Studentelmay enter any 
Send for catalogue giving full information.4 


CA 
HIGHLAND PARK COLLEGE OF ENGINEERING, 


A thoroughly 
equipped Col- 
lege of En- 

gineering 


Three-months’ courses in Traction 


Correspondence comes In 





OES MOINES, IOWA 
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50 Cts. per Stick. $5.00 per Dozen 
For Sale by all Supply Houses, or 


FREE, Sample Stick 


You who are Troubled 
with and C. 
of Commut to "uae 


aan’ only — that will Prey. 
Sparking. Will keep the comm oe 
in good condition ond Pave : — 


eer > wih Not Gum 


It will put that high gloss on the comm 
tator you have so long sought ater." 
K. McLENNA co. 
ry tet 4 
Room 411, Inter Ocean Bidg., 
30 Dearborn 8t., » Chicago, Lil 


. 








Peirce Steel Brackets 
Peirce Expansion Bolts 


Peirce Hammer Drill 


PEIRCE SPECIALTY COMPANY 


ELKHART, 


INDIANA, 












For securin; 


ROUND HEAD 
TRUNNION NUT 
TOGGLE BOLT 


wRiQ.Ev’s 
TOGQLE BOL T 
With Double-Flanged 
Sides and Rigid-Backs 
Tiling, Marb Mo inte: Steel Oallites oe Peed 
Walls, where Screws or Nails fail to hold. 
[Write for discounts’ 
THE THOMAS WRICLEY CO. 
00-302 Dearborn St. 





STEEL TOGGLE BOLT 
HOOD RIVETED ON 


CHICAGO 








ELECTRICAL INVESTMENT 





$30,000 will purchase an established electrical supply business, 
with complete catalogue and first-class organization, located 
in Chicago; present owner unable to devote sufficient time for 
Lock Box 493, CHICAGO, ILL. 


proper management. 














QUICK AND GOQD WORK 


ts THE KIND THAT 


BURNLEY 


Soldering Paste 


(Patented) 
WILL HELP YOU TO DO 


Put up in 2 02z., 4.0z., 41b., 1 1b., 
5 lb., 10 lb. and 50 lb. package 


STICK AND PASTE 
The Burnley Battery and Mfg. Co. 


NORTHEAST, PA. 


DRY BATTERIES 








WIRE MEASURING MACHINE| 


A great 
convenience 
and 
time saver. 


Reels wire 
into a neat 
coil and 
shows 
number of 
feet. 


MADE BY 
MINNEAPOLIS ELECTRIC AND 
CONSTRUCTION CO. 


Minneapolis, Minn, 

















FOR SALE 


On account of changing our 
distributing system in the center 
of the city from alternating 
current to direct current, we have 
on hand for sale a large number 
of alternating-current NERNST 
lamps in 3, 4 and 6 glower sizes. 
They are in good operating con- 
dition and are for sale at one-half 
the cost of new lamps. Immediate 
shipment can be made. 


Address for particulars 


PORTLAND RAILWAY, LIGHT 
AND POWER COMPANY 


Portland, Oregon 








FOR SALE CHEAP 
220 Y Volt D. Cc. 


HY. (Second-hand) 
4 





KRAKAKAK 


Co. 
GREGORY ELECTRIC co., CHICAGO, ILL. 
Send for our monthly Bargain Sheet with complete 
st. 
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DEARBORN WATER TREATNENT 


Prepared always scientifically to meet requirements of each individual case, is essential to the successful and economical operation 
of every boiler room, Cost of treatment per thousand gallons VERY LOW. Gallon of water required for analysis. 


DEARBORN DRUG & CHEMICAL WORKS 


ROBT. F. CARR, President General Offices and Laboratories, Postal Telegraph Bide., CHICAGO 








Se BABCOCK & WILCOX COMPANY, 85 Liberty Street, NEW YORK 


Baboock & Wilcox, Stirling, A. & TF. Horizontal, Cahall Vertical 
Steam Superheaters Mechanical Stokers 
WORKS: BAYONNE, N.J.; BARBERTON, OHIO 
BRANCH OFFICES: SAN ae 99 First Street CHICAGO, Marquette Buildin a CUBA, 116% Calle de ! 
TON, Delta Building NEW ORLEANS, 533 Baronne Street ATLANTA, GAL Candler Building Habana idiniuiaanecnaaieas 


! 7 ADELPHIA, North American Bldg. DENVER 435 p Ahn bromenn Street CLEV ELAND, New England Bidg. LOS ANGELES, Trust Building 
FSBURG, Farmers’ Depcsit Nat’l Bank Bidg. SALT LAKE CITY, 313 Atlas Block MEXICO CITY, 7 Avenida Juarez CINCINNATI, O., Traction Bldg. 


McCORMICK TURBINES 


both Cylinder and 
Wicker Gate, giv- 
ing ENORMOUS 
power, are used in 
hundreds of elec- 
tric power plants 
throughout the 
world. 








wi and Contractors 
“CENTRAL STATION HEATING” 


Write for Detailed Information 














We make a spscialty of designing Turbines e meet the p sequivementa of the public. 








42,000 H. P. in vertical helt turbines now in course of for ion of ten umbrella type 
A i District St Cc TTS eens ane pape fl ———, high heads 
merican is ric eam oO e bul rances Turbines umes to operate under eads. 
r S. MORGAN SMITH COMPANY, York, nig U. S. A. 
. ¥. 176 Fed 1s t, BOSTON, MA 
LOCKPORT N.Y. N. TONAWANDA, N. Y CHICACO Branch Offices: Fie Coteeeh Gunes. 3 oo nee a. 




















Second Edition, Revised and Enlarged. Vacu um Dyatsse o and Im preg- Established 1774 


Price $1.00, Postage Prepaid. nating Machines J E S 6 O Pp 9 Ss 


MANUFACTURED BY 


“The How and Why) PTT Gme Oa mmeN MM UECRTTICHRCN TTT STEEL 


of Electricity” 62 Winchester Ave., BUFFALO, N. Y. For Tools, Dies, Magnets, 
Etc., also Crucible 


YES WE DO GRATE AND SHIP Sheet Stel 


our patented ‘‘metal-clip wood cut-out box” to Wm. Jessop & Sons (Ltd.) 
anywhere within 2,000 miles of Chicago, at a Chief American Office 
ef Ame c 


siseaiaininn cians 91 JOHN STREET, NEW YORK 
Write for Prices and Discounts : 
Manufactory, SHEFFIELD, ENG. 


ASHLAND ELEC, 60., °° sicsesruz"e" 











By CHARLES TRIPLER CHILD 


Late Technical Editor of the 
ELECTRICAL REVIEW 





While the added matter has brought the 
volume up to date in every phase of this 
study, the original text, as prepared by 
its brilliant author, remains to entrance 


SS || peggy [ANNUNCIATORS || momen 
BELLS ott nventive Age 


‘ar, The book contains no mathematics. 
OTHER 


HOUSE GOODS 











‘n splendidly arranged word pictures, and 
the engineer, the student and the non- 
technical reader, alike, may be benefited 
and entertained by this book. 


ONE DOLLAR A YEAR 


Contains index of all patents 





issued each week, and other 


ELECTRICAL REVIEW pet ree os 
PARTRICK, GARTER & WILKINS CO. = does 


PUBLISHING CO. 





“KING” 
re ANNUNCIATOR MANUFACTURERS INVENTIVE AGE PUBLISHING C@. 
a Made in Four Offices and Factory: 22d and Wood Sts. ‘|. National Union Bidg. 


507 Marquette Bldg., Chicago PHILADELPHIA, PA. WASHINGTON, D. C. 
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ALPHABETICAL INDEX TO ADVERTISERS. 
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PN be sg po ne tee easy 49 Eaton Electric Mfg. Co............ 
American Bridge Co, of New York.. 31] pdison Rr Wb | oo uatie e ; 
American Circular Loom Co........ 13] Wldredge Electric Mfg. Co.......... 
American Conduit Co.............. 13] Blectric Cable Co....... ie os 
American ‘District Steam Co........ 51] wiectric Storage Battery Co........ 

* American Electrical Heater Co..... 62] iectrical NINO GOS. oe ee 
American Electrical Works........ 66] Blectrical Testing Laboratories.... 
American Platinum Works.......... 6] kmerson Electric MEE CO; ocsscess 
Arnold COMDGY oc... ovcer cc scesces 59 Excello Arc Lamp Co.............. 
Ashland Blectric Co..-:.......e.e..s. 51 
Atlantic Insulated Wire & Cable Co. 10 
Automatic Electric Washer Co..... 3 e 

Pederal Mlectric: Co. ..c06sscicccc ces 
8 Peer ee Ci Ws Eases cas ccoccav ins E 
Babcock & Wilcox Co............... 51] For Sale soceee Ro Sinan a eisjsieisie asia sien 
Badt & Co., F. B............++.... 59, Fort Wayne Electric Works....... 29 
plier G 9C0., TOC ios cine iescdesiesnads 3] Fowle, Frank F..........++...eeeeee é 
Barnes Co., Wallace. ....0..ccccseecs 6 
Bates PateaN CA. sss esses cenias se OD 
3elden Manufacturing Co........... 12 G 
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Bossert Electric Construction Co... 3] Gould Storage Battery Co.......... 
Boston Incandescent Lamp Co...... 16] Gregory Electric Co............... 
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Brookfield Gihss CO.iisc.cicicccsscdes 8 
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yliebby 6 Cos, HE: Biss soca sacies oo 59} Hammer, William J................ 5 





c Hartford Time Switch Co.......... 23 
Hazard Mfg. Co..... Saewaewe ee swe 
Camp 060i, Fe. Bhs ccsscvcccsssescen 12 Help Wanted er ee ee aT A tere 
Central Wiectric Co... ....0s.ciseees 15 | Hemingray Glass Co.......... “<ses 
Century Blectric Co........csesceces 22 Highland Park College eam eee % 
Chase-Shawmut IDs coe sesessmanenase 2 Holmes Fibre-Graphite Mfg. Co 
Chicago Fuse Wire & Mfg. Co...... 6 Holophane Co...... teeeeeee pehsaee 
Chicago Telephone Co........sse0> 53 Holtzer-Cabot Electric Co...... we 
Clay Product Co..........eeeceecees 1 | Hoyt Electrical Instrument Co...... 
Clement, Edward E..........e..00.. 59 Humphrey, C. W.......+++++sseeeee 
Colonial Blectric Co........00s06ce0 1 | Hunt & Co., Robert W.............. ‘ 
Commonwealth Edison Co........ 2, 27 
Condit Electrical Mfg. Co.......... 27 
Coolidge-Schussler Co............+.- 63 a 
Crocker-Wheeler C0... sicceceescccs 21 
Cutler-Hammer Mfg. Co............ 61 | llinois Central R. R............++.- 
PE BIO ods oo o's ds ease kao ae eee 23 | Indiana Rubber & Insulated Wire 
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Inventive Age Publishing Co....... 
Iron City Engineering Co.......... § 
D 
2D Wl PANG 60 cs visas eeae newer 15 
Dearborn Drug & Chemical Works. 51 J 
Delaware Hard Fibre Co........... 66 
Detroit Insulated Wire Co.......... 66:4 Jackson, DD. C. &@ Wm. B.....36660655 
eevine 105 Bi Fics se ebseseoxasaesen 57 | Jessop & Sons, Wm. (Ltd.)........ 
Diamond. Rubber CoO. io... scccesiees 9 
DO PE a ie we inasicdccksivernvesss 48 
Dixon Crucible Co., Joseph........ 66 K 
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Driver-Harris Wire CoO. .6c06s2000 3 | Kellogg Switchboard & Supply Co.. 
Du Bole Trem WerkWss os cecicvisscce 53 | Kelly Engineering Co., John F...... 
Eo es Bde 6 ip ear 62 | Kerite Insulated Wire & Cable Co. 
Duncan Electric Mfg. Co........... 28 | Keystone Electrical Instrument Co.. 
Sea kes saveeaeeereeee shes 66a Riewert Co., CHAS. To.c ices cscnsees 
Dwyer Machine Co. ....ccccccccccces 16:4 Beimble BCCI G0. a oos ccs cscs cs-ces 


Hart & Hegeman Mfg. Co.......... 
PNG onic ao o-5 0s ptiisisre ois Ce wb 





Kitfield, Edward H 


Klein & Sons, Mathias 
Knowles, Edward R 
RE ISRO o51p 5. s,sle 90: tr0so-0.0:8 sec tse ators é 


Lang Electric Co., J. 
Lawrence Electric Co., F. D 
Leclanche Battery Co 
Le. Valley Vite Carbon Brush Co.. 
TAMEelCyY Bros COesiicis cick cseccs 
Lippincott Glass Co 
TMOG SRICCLUNG TOD se 0.65505 6b 0s 5.00 55:08 
Lowell Insulated Wire Co 
MGSRCOND, ACNE 6c, 6:6: ;5:.0 0000 6 0:60 axenini 5 


Manhattan Electrical Supply Co.... 

Miarenell, ATC E isos cisco 0ca0905-0% § 
Marvehall, WHOM, 66.00% ccccevss esse 
Massachusetts Chemical Co 
McLennan & Co., K 
McMeen, Samuel G 
McRoy Clay Works eee 
Mershon, Help Dis os ccceckcscoeves 5 
Bice: IMBUINOE OO. 6.0. ci6icicc see yses 5% 
Miller, Kempster B 
Minneapolis Electric & Construc- 


Minneapolis Steel & Machinery Co. 5: 
BRICCHEI, Ws Ble Gin kn vicisciaeconere wn 
PEOOTC, ANI eos. sie-cieise-aelere voce were 


Nationa! Electrical Contractors’ / 

MGOCIRNIAON: siccccisciseaie sco eee tce-e sows 25 
National India Rubber Co 
National Metal Molding Co 


National Pole Co.. 


90 ME LS: 1 Co a Pm a 
PORICO. FSO oe ooo nisi cacsrs.esicleieneseiatsien 


P 


Pacific Coast Pole Co 
Packard Electric Co 
Painte: Co. AS Biss cic cccenesecesene 4 2 
Partrick, Carter & Wilkins Co...... E 
Peirce Specialty Co.....cessecccsess 
Phillips Insulated Wire Co 
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Standard Electric Accumulator Co.. 

Standard Paint Co...... EDC CTE 6 
Standard Underground Cable Co... i 
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Taunton-New Bedford Copper Co.. 15 
Third Annual New York Electrical 


BREAN 6 a> ware pia icreroiniglaldtwralorervinle aetereiebiare 24 
Borrey Cedar Co... 63 66. WAkGhbe Ke ae 63 
Triumph: Hlectrie’ Co. ...6c0ccesesees 22 
Trumbull Electric Mfg. Co......... 31 
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United States Light & Heating Co.. 5 


Vv 
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Wagner Electric Mfg. Co........... 21 
Want Advertisements........ ae weecs 50 
Ward Leonard Elec. Co............ 3 
Waterbury Company. oo... 6500660. 66 
Western Bilectric: Co. ...00.ss0c086 19-20 
Westinghouse Electric & Manufac- 
Ry i a Sy ee a bre aches 18, 64-65 
Westinghouse Machine Co........ 4, 64 
Weston Elec. Instrument Co........ $2 
White & Co., J. G..<... Ciasswivensece OF 
Willard Storage Battery Co........ + 
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WHO'S WHO IN THE ELECTRICAL FIELD? 
READ THE ANSWER IN THE NAMES ABOVE 
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: REUTEADOLIG. TSEISONG = 


Mianutacsacinerrsmotie 


E Conifiss Encimesramaey TP 


Bury cla Grass monmesr~ 





andl Gas RrodurcersRowers Dy antisprores isle ctugtca Sle laval(cer 





eee ACME ENGINE 


Sizes %, 1, 2, 3, 4,5 and8H. P. on one hundred pounds steam 
pressure. Bed Plates furnished to meet the requirements of 
any build of dynamo. Will run smooth and steady at any 
speed from 100 to 800 revolutions per minute. Governor regu- 
lates to within 2% from no load to full load. 


SEND FOR CATALOGUE 
Rochester Machine Tool 
Works, Limited 


ROCHESTER, N. Y., U.S. A. 











SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS. 


SAMSON CORDAGE WORKS, BOSTON, MASS. 


Send for Samples. 











EXTENSION TELEPHONE STATIONS 


Are Now 50c a Month 


In the OFFICE they save Time, Energy and Money. In the HOME 
they save Going Up and Down Stairs, and are Ideal as Fire and 
Burglar Alarms. Why not order now? 

CALL CONTRACT DEPARTMENT, MAIN 294. 


CeiCAGO TELEPHONE CO., - 203 Washington St. 











Te R. OSTRANDER &CO. 


Manufacturers and Dealers in all kinds of 
Electrical Supplies, Bells, Annunciators, Speak- 


ing Tubes, Etc. 
22 DEY ST., NEW YORK 


Factory: 1431 to 1439 DeKalb Ave., Brooklyn, N. Y 
SEND FOR NEW 700-PACE CATALOGUE. DEPT. W. 











O MATTER where your plant is 
located, there is a Du Bois Engine 
designed to use the cheapest fuel 

accessible to your locality. 

They are adapted 
to every condition 
of service, whether 
the work be inter- 
mittent, constant 
and severe, or 
special in its regula- 
tion, as for high- 
duty electric-light- 
ing plants, either 

















private or municipal. 

The line includes types from 5 to 375 H. P., 
embracing single cylinder, general service and 
electric service en- 
gines, single engines 
for heavy duty, Tandem 
and Twin-Tandem en- 





gines. 
Our catalogue ‘‘C’’ 
illustrates, describes 


and instructs regarding 
our Gas and Gasoline 
Engines and Producer 
Gas Plants 


Du Bots Iron Works 
803 Brapy Str., Du Bots, Pa. 

















TELEPHONE LUXURY— 


A KELLOGG MICROPHONE 


Convenient and attractive for use 
in Residences, Public Buildings 
and Offices. 


Ask for Bulletin No. 50-L. 


ee ee 





BRANCH OFFICES 


SAN FRANCISCO WINNIPEG, CAN. 


KANSAS CITY 














| | gietnagierd balanced valves, perfect regu- 

lation, perfect gravity oiling system, perfect 
simplicity—these are SOME of the desirable 
features of perfect Ridgway Engines. 


The Bulletins tell more. Ask. 


Ridgway Dynamo & Engine Co. 


RIDGWAY, PA., U.S. A. 


Boston 
Exchange Bldg. 


New York 
90 West St. 


Cincinnati 
907 Andrews Bldg. 


Chicago 
824 Marquette Bldg. 
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CLASSIFIED INDEX TO ADVERTISEMENTS. 


AIR-COMPRESSORS 


Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 


ALARMS, a 
Electric Goods M 


g. Co. 
Manhattan Tlectrical Supply Co 
Partrick, Carter & Wilkins Co 


ALARMS, HIGH AND LOW 


Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 


ALARMS, FIRE 


Electric Goods Mfg. 
Partrick, Carter & 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY 
Western Electric Co. 


ANNUNCIATORS 
Central Electric Co. 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson. 
Western Electric Co. 


ARCHITECTURAL ENGINEERS 
Dodge & Day 


ASBESTOS PRODUCTS 
Johns-Manville Co., H. W. 


ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 


BATTERIES, PRIMARY 


Bissell Co., The F. 

Burnley Battery & Mfg. Co. 
Central Electric Co. 

Edison Mfg. Co. 

Eleetrie Goods Mfg. Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electiical Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Standard Electric Accumulator Co. 


Co. 
ilkins Co. 


United States Light & Heating Co. 


Westinghouse Machine Co. 
Willard Storage Battery Co. 


BELLS 


Central Electric Co. 

Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Western Electric Co. 


BELT DRESSING! 
Dixon Crucible Co., Joseph 


BELTING 
Shultz Belting Co. 


BENDERS, CONDUIT 
Fibre Conduit Co. 


BLOWERS 
Emerson Electric Mfg. Co. 


BOILER FRONTS AND CASTINGS 
Minn. Steel & Machy. Co. 


BOILERS 
Babcock & Wilcox Co., The 
Minn. Steel & Machy. Co. 
Morgan Smith Co., 
Westinghouse, Church, Kerr & Co. 


BOLTS,EXPANSION,TOGGLE AND HANGER | 


Eoleees Specialt 7 
Wrigley Co., Thos. 


BOOKS, TECHNICAL 


Drake Co., Fred’k J. 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 


BOOSTERS ‘ 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Western Electric Co. 


BOXES, JUNCTION 


Bossert Elect. Const. Co. 
Chase-Shawmut Co. 


BOXES, WOOD, CUT OUT 
| Ashland Elestrie Co. 


| BRACKETS 

Peirce Specialty Co. 

Western Electric Co, 

Wyckoff Pipe & Creosoting Co. 
BREAK ARMS 

Peirce Specialty Co. 


BRIDGES 
American Bridge Co. of New York 


BRIDLE RINGS ° 
Bissell Co., The F. 


BRUSHES, DYNAMO 
Central Electric Co. 
| Dixon Crucible Co., Jose - 
| Holmes Fibre Graphite 
LeValley Vitae Carbon Deut Co. 
Speer Carbon Co. 
Western Electric Co. 


BULBS, INCANDESCENT LAMP 
| Lippincott Glass Co., The 


| BUSHINGS 

| Bossert Electric Construction Co. 
Chase-Shawmut Co. 
Federal Electric Co. 
Massachusetts Chemical Co. 


| CABINETS 
| Lang Electric Co.. 
£ Taunton-New Reaiied Copper Co. 
| CABLE HANGERS 
| Bissell Co., The F. 
Chase-Shawmut Co. 
Peirce Specialty Co. 
| Standard Underground Cable Co. 
| Western Electric Co. 
| CABLE TROLLEYS 
| Bissell Co., The F. 
| 


| CABLING MACHINES 
New England Butt Co. 


| CAR HEATERS, ELECTRIC 
| Simplex Electric Heating Co. 


| CARBONS 

Badt & Co., F. B. 

Chicago Carbon Co. 

National Carbon Co. 
| Reisinger, Hugo 
| Western electric Co. 

oer BRUSHES 

American Carbon & Battery Co. 

Central Electric Co. 

LeValley Vitae Carbon Brush Co, 

Speer Carbon Co. 

Western Electric Co. 

| CASTINGS 
| Minn. Steel & Machy. Co. 

New England Butt Co. 

Ohio Brass Co. 

Phosphor-Bronze Smelting Co., Ltd. 
| CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Co. 
| CHANDELIERS 
| Beardslee Chandelier Mfg. Co. 
| Tungstolier Co. 
| CIRCUIT-BREAKERS 
|” Badt & Co., F. B. 
| Condit Electrical | Mig: Co. 
| 
| 





Cutler-Hammer Mfg. Co. 
Cutter Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Roller-Smith Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electrio’& Mfg. Co. 
CLAMPS, GROUND CONNECTION 
| — Co. i 
| CLEA 
Bieke Signal & Mfg. Co, 
| CLIMBERS 
| Klein & Sons, Mathias 
| Western Electric Co. 
| CLUSTERS 
| Benjamin Electric Mfg.Co. 
Federal Electric Co. 
Holophane Co. 
Tungstolier Co. 
| | CLUTCHES 
| &fMinneapolis Steel & Machinery Co.” ~ 
COAL MINING MACHINERY 
| “Allis-Chalmers Co. 
| General Electric Co. 
| Western Electric Co. 
| Westinghouse Electric & Mfg. Co. 
| COILS 
Belden Mfg. Co. 
Western Electric Co. 
COILS, INDUCTION 
Electric Goods Mfz. Co. 
Ostrander & Co., W. R. 
Roentgen Mfg. Co. 
Western Electric Co. 
COILS AND} MAGNETS 
Western Electric Co. 





COLORING, LAMP 
Lacquer Radiant Co. 


COMMUTATOR LUBRICANT 


| Dixon Crucible Co., Joseph 
McLennan & Co., K. 

| 

| 

| 

| 

| 


COMPOUNDS, BOILER 
Dearborn Drug & Chem. Wks. 


; COMPOUND, INS. AND SPLICING 
Massachusetts Chemieel Co. 
Standard Paint Co., 

Western Electric =" 


| CONDENSERS, ELECTRIC 

| Leeds & Northrup Co. 

| Marshall William 

| CONDENSERS, STEAM 
Allis-Chalmers Co. 
Minn. Steel & Machy. Co. 
Western Electric Co. 


| CONDUITS 

| American Circular Loom Co. 
American Conduit Cc. 
American Conduit Mfg. Co. 
American Vitrified Conduit Co 
Camp Co., 
Clay Product Co. 
Fibre Conduit Co. 
Johns-Manville Co., H. W. 
McRoy Clay Works. 
National Conduit & Cable Co. 
National Metal Molding Co. 
Pore Vitrified Conduit Co. 


rague Electric Co. 
Wesker Pipe & Creosoting C ». 
CONDUIT BENDERS 
Fibre Conduit Co., The 


| CONDUIT RODS 


Bissell Co., The F. 
Western Electric Co. 


| CONDUIT SYSTEMS 
Gest, G. M. 


| 

| CONSTRUCTION 
Ahlm, C. E. F. 
Arnold Co., The 


| Iron City Eng. Co. 
| Kelly Eng. Co., John F. 
New England Engineering Co 
| White & Co., J. G. 
| 


| CONSTRUCTION SUPPLIES 


Bissell Co., The F. 
Brady, T. H. 
| Western Electric Co. 


| 
; CONTROLLERS 
Allis-Chalmers Co. 
| Badt & Co., F. B. 
| Crocker-Wheeler Co. 
Cutler-Hammer er Co. 
| Electric Controller & Mfg. Co 
| General Electric 
| Schureman Co., J. 
| Simplex Electric Heatin am 
| Ward Leonard Electric 


CONVEYING DEVICES 
Minn. Steel & Machy. Co. 


CORD AND ROPE 


| 
| 
| Belden Manufacturing Co. 
| Lowell Ins. Wire Co. 

Sicacher ieee Smelting Co., Ltd. 
| Samson Cordage Works. 


| CORRESPONDENCE SCHOOLS ~ 
American School of Correspondence 


COUNTERS, REVOLUTION 
Belden Mfg. Co. 


CRANE MOTORS 
Crocker-Wheeler Co. 
General Electric Co. 
Western Electric Co. 


: CREOSOTED LUMBER 
Western Electric Co. 


CROSS-ARMS, BRACKETS, PIN 
CLIMBERS, ETC. 
Bissell Co., The F. 
Brady, T. i. : 
Central Electric Co. 
Klein & Sons, Ma’ 
Lindsley Bros. Co., The 
Manhattan Elec. Supply Co. 
Ohio Brass Co. 
Naugle Pole & Tie Co. 
Specialty Co. 


Westers Electric Co. 








( 
} 
Peirce 
. 


| 





ELECTRIC RAILWAYS 
Alli Co. 






ELECTRIC IRONS 


CURRENT TAPS 


Electric Goods Mfg. Co. 


CUSHIONS, FIELD COIL 


Massachusetts Chemical Co. 


CUT-OUTS AND SWITCHES 


Bissell Co., The F. 

Bossert Elec. Const. Co. 
Central Electric Co. 

Chicago Fuse tg 3 & Mfg. Co. 
Commonwealth Edison Co. 
Cutler-Hammer Mfg. Co. 

Ft. Wayne Elec. ks., Ine. 
General Electric 

Hart Manufacturing Co. 
Manhattan Elec. Su ec Co. 
Trumbull Electric 
Westinghouse Elec. & Mig. Co. 


DIMMERS 


Cutler-Hammer Mfg. Co. 
Ward-Leonard Electric Co. 


DIRECT MOTOR DRIVE FOR PLANERS 


Electric Controller & Mfg. Co., Th? 
Western Electric Co. 


| DRILLS 


Peirce Specialty Co. 


DRYING MACHINERY 


Buffalo Found: 


& Mach. Co. 
Devine Co., J. P. 


DYNAMOS AND MOTORS; 


Allis-Chalmers Co. 
Bissell Co., The F. 
Central Electric Co. 
Century Electric Co. 
Commonwealth-Edison Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
ick Dynamo & Motor Co. 
] llectric ee 
Emerson Electric Manufacturing Co. 
ort Wayne Electric Works 
Garwood Electric Co 
General Electric Co. 
Gregory Electric Co. 
Guarantee Electric Co. 
Holtzer-Cabot Electric Co. 
Jones Co., Arthur 
Kimble Electric Co. 
Mechanical Appliance Co. 
Richmond Electric Co. 

Ridgway Dynamo & Engine Co. 
Robbins & Myers Co. 
Roth Bros. & Co. 
Sprague Electric Co. 
Stow Mfg. Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 





ELECTRIC ARC WELDERS 


Electric Controller & Mfg. Co., The 


ELECTRIC COOKING APPARATUS 


American Electric Heater Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Western Electric Co. 


ELECTRIC GAS LIGHTING 


Electric Goods Mfg. Co. 


ELECTRIC IRONS 


American Electric Heater,Co. 
Guaranty Electric Heater Co. 
Simplex Elec. Heating Co. 
Western Electric Co. 


ELECTRIC LIGHTERS 


Stanley & Patterson 


ELECTRIC LOCOMOTIVES 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


halmers 
Co., The 
Co., H. M. 


W. L. 
Co. 


& Mfg., Co. 


American Electrical Heater Co. 

Guaranty Electric Heater Co. 

Pelouze Electric Heater Co. 

Gnplex Electric Heating Co. 
Western Electric Co. 
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ELECTRICAL SUPPLIES 

Bates, Putnam A. 

Bissell Co., The F. 

Ceatral Electric Co. 

Chase-Shawmut 

Commonwealth Edison Co. 

Cro oker- nese Co. 

Electric Goods Mfg. Co. 

General Electric Co. 

In:<rnational Electric Noe Co, 
hy is-Manville Co., H. 
rence Electric Co., My D. 
avbattan Electrical Supply Co. 
{eropolitan Electrical Supply Co 
C Brass 








e Co., H. T. 
i ick, Carter & Wilkins Co. 
le Patterson. 
Electric Co. 
W-»s:on Electrical Instrument Co. 


ELE® : ROMAGNETS 

We rn Electric Co. 

W . aghouse Electric & Mfg. Co. 
20-PLATING MACHINERY 
Cro. er-Wheeler Co. 

Ge:. -al Electric Co. 
S, GAS, GASOLINE AND OIL 
Alli: halmers Co. 
Bucs ye Engine Co. 
Du bis Iron Works 
oe. Steel & Machy. Co. 
Westi: ghouse Machine Co. 


ENGIN’ S, STEAM 





Allis-Uhalmers Co. 
Buc’ «ye Engine Co. 
Du i-ois Iron Works 


Mi: apolis Steel & Machy. Co. 
Ris way Dynamo & Engine Co. 
Rc» .ester Machine Tool Works 
We. inghouse Machine Co 


ENG! ‘SERS AND CONTRACTORS 
Ac erican Bridge Co. 
A: wid Co., The 
Bat & Co., F. 


» HM. 


lL eslanlanlecivalas| 
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Hallberg, J. H. 
Humphrey, C. W. 
Humphrey, Henry H. 
Hunt & Co. 
Iron City Engineering Co. 
2. Oe Lae ~, . 
<elly Engineering Co., John F. 
Kitfield, Edward dH. 
Knowles, Edward R. 
Kohler Bros. 
Lyndon, Lamar 
McMeen, Samuel G. 
Marshall, Albert J. 
Mershon, Ralph D. 
ang Kempster B. 

ew England Engineering Co. 
Pillsbury, Chas. A ‘ ~ 
Radford, John eg 
Sargent & Lundy 
Schott, W. H. 
Western = Co. 

White & Co., 3 


FANS AND ain — 


sg The D. 
Bissell Co., The F. 
Central Electric Co. 
Century Electric Co. 
Colonial Fan & Motor Co. 
Commonwealth Edison Co. 
Cc ery ape Co. 
Diehl] Mf a 
i-dison anufaeturing Co. 
merson Electric Manufacturing Co. 
Fort Wayne Electric Wor 
General Electric Co. 
Hunter Electric Co. 
Peerless Electric Co. 
kobbins & Meyers Co. 
Sprague Electric Co. 
Stanley & Patterson 
Wagner Electric Mfg. Co. 
Western Electric 
Westinghouse Electric & Mfg. Co 


FN MOTOR RESISTANCES 
Ward Leonard Electric Co. 


Fi3RE 
paaware aone Fibre Co. 
nduit Co. 
Wilmington Fibre Specialty Co. 
FIREPLACE, ELECTRIC 
General Electric Co. 
tathbone & Panigot Co. 
WUSTURES, GAS AND ELECTRIC 
Badt F. B. 
Beanies Che neiier Mfg. Os. 
Benjamin Electric Mfg. 
Federal Electric Co. 
Tungstolier Co. 
Western Electric Co. 
Williamson & Co., R. 
FIXTURE STUDS 
Ashland Electric Co. 
sie 
i Th 
1 sl Meat Co, 
eyno lectric F 
Schneider & Co., C. om pienniane 


CLASSIFIED INDEX—Continued. 


FLEXIBLE COUPLINGS FOR SHAFTS 
The Electric Controller & Mfg. Co. 


?LAT IRONS, ELECTRIC 


Am. Elec. Heater Co. 

General Electric Co. 

Simplex Elec. Heating Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


FLEXIBLE SHAFTS 
Stow Mfg. Co. 


FRICTION TAPES AND CLOTHS 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Western Electric Co. 


FUSES 


} acon Sage, Co. 
Central Elec. C 





Sing ‘o Fuse Wire & Mfg. Co. 
Fuse Co. 

| Detroit Fuse & Mfg. Co. 

| General Electric Co. 

| Jobhns-Manville Co., H. W. 

| Lawrence Electric Co., F. D 
ee wy sag! a Supply Co. 

Sachs Co., 

Western binewic Co. = 


FUSE WIRE 
Chase-Shawmut C 
Chicago Fuse Wire & Mfg. Co. 
General Electric Co. 
Western Electric Co. 

GAINS, STEEL 
Belden Mfg. Co. 


GAS PRODUCER POWER PLANTS 
DuBois Iron Works. 
Minn, Steel & Machy. Co. 
Westinghouse Machine Co. 


GEARS 
New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
C. & C. Electric Co. 
Crocker-Wheeler Co, 
General Electric Co. 
Ridgwa; LS apr ah & Engine Co. 
Triumph Electric Co 
Western Electric Co. 


GLASS TUBING 
Lippincott Glass Co., The 


GLOBES, SHADES, ETC. 


Central Electric Co. 
Crescent Co. 

Fostoria Glass Specialty Co. 
Holophane Co. 

Lippinco t Glass Co.. The 
Sean ey Ag Co. 
Phoenix Glass Co. 
Price-McKinlock Co. 
Western Electric Co. 


GRAPHITE 
Dixon Crucible Co., Joseph 

- Holmes Fibre Graphite 

GROUND CONNECTION CLAMPS 
Chase-Shawmut Co. 

Fairmount Electric & Mfg. 
Western Electric Co. 

HANGERS, CONDUIT AND MOULDING 
Chase-Shawmut Co. 

Western Electric Co. 

HEATING APPARATUS 
American Electrical Heater Co. 
General Electric Co. 

Guaranty Elec. peter Go. 
Johns-Manville Co., 

Simplex Electric ery Co. 
Ward Leonard Electric Co. 
Western Electric Co. 


HEATING (EXHAUST STEAM) 
American District Steam Co. 
HOISTING MACHINERY 
Allis-Chalmers Co. 
HYDRAULIC MACHINERY 
Allis-Chalmers Co. 
IMPREGNATING APPARATUS 
Buffalo Fdy. & Machine Co. 
Devine & aeere 
ell, Ww. E.G. 
uanemaae COMPOUND 
a. W. E. G. 
tandard Varnish Works 
aan GLOBES 
Fostoria Glass fen Co. 
Pheenix Glass Co 
Western Electric Co. 
INSTRUMENTS 
Badt & Co., F. B. 
Bee bo Supply Co. 
upply 
Cutter Hieron! ite bb. 
Duncan Electric Mig. Co. 








INSTRUMENTS 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric 


Hoyt Electrical Instrument Works 
International Electric Meter Co. 
Johns-Manville 
rey Electrical Instrument Co. 
Northrup Co. 
Machado & mg | 
Pignolet, Louis M 
Queen & @.! Inc. ° 

ngamo tric Co. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric 
Weston Electrical Instrument Co. 


INSULATING ee 
Bowdlear Co.. W. H. 
Massachusetts Chemigal Co. 
Mitchell, W. E. G. 


INSULATING COMPOUNDS 


Bowdlear Co., W. H. 
Electric Cable Co. 

General Electric Co. 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 

Ohio Brass Co. 

Western Electric Co. 


INSULATING MACHINERY 
New England Butt Co. 


INSULATING PAINTS 


Massachusetts Chemical Co. 
Standard Paint Co. 
Standard Varnish Works 





INSULATORS AND INSULATING MATERIAL | 


American Electrical Works 


Detroit Insulated Wire Co. 

General Electric Co. 

Hemingray Glass Co. 

Indiana Rubber & Insulated Wire Co. 
Johns-Manville Co., H. W 

Mass. Chemical Co. 


on High Volta, 
nsulated Wire 


New Lexin; 
New toe 4, 









Co. 
Wire Co. 
Co. 


Cable Co. 





U 
Vv: 





estern 


Westinghouse & Mfg. Co. 


| IRIDIO PLATINUM, WIRE AND SHEET 


| 


| 


| 


Baker & Co., Inc. 


| IRONS, ELECTRIC 
American Electrical Heater Co. 
General Electric Co. 
Guaranty Electric Heater 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


| JOINTS, WIRE 


Harvard Electric Co. 
Western Electric Co. 


JUNCTION BOXES 
Bossert Electric Construction Co, 
D. & W. Fuse 
Western Electric Co. 


LAMP COLORING AND FROSTING 
Lacquer Radiant Co. 


LAMP-MAKING MACHINERY 
Dwyer Machine Co. 


LAMPS, ARC 
Adams-Bagnall mes Co. 

Badt & Co., F. 

Bissell Co., The % 

Central Electric Co. 

Excello Fk jane Co. 
Electric Works 
r Sahay seotrie 0. 
Kiewert Co., Chas L. 
Messenie Electric Co. 
Queen & Co. 

Stave Electrical Co. 
Western Electric Co. 
Westinghouse Electrie & Mfg. Co. 


LAMPS, DECORATIVE 
Central Electric Co. 
General Electric Co. 





«& 


Lamp Co. 


Lamp Co. 








Co. 





‘on Co. | 
| MACHINE TOOLS AND MACHINERY 


| 
} 





| 


LINE MATE 
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LAMPS, INCANDESCENT 


Economy Electric Co. 

Electrical Accessaries 

Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 

General Incandescent Lamp Co. 
Germania Electric ian 
Johns-Manville Co., 

Nernst Lamp Co. 

New York & Ohio Co. 

Norwalk Incandescent Lamp Co. 
Safety Electric Co. 

Shelby Electric Co. 

Standard Blectrical ite. 6 Co. 
Sterling Electrical Mfg. Co 

Sunbeam Incandescent Lamp Co. 
Warren Electric & Specia ty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 


20 





| LAMPS, MERCURY VAPOR 


Cooper Hewitt Electric Co. 


LIFTING MAGNETS 


Electric Controller & Mfg. Co. The 
Western Electric Co. 


LIGHTING PLANTS 


Allis-Chalmers Co. 


Crocker-Wheeler Co. 
Fort Wayne Le oar, eg Works 
General Electric Co. 


Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


la ARRESTERS 


& W. Fuse Co. 
hk. Electric Co. 
Lord Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


RIAL 

Bissell Co., The F. 

General Electric Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Ma’ 

Ohio Brass Co. 

Peirce Specialty Co. 
Western Electric Co. 


| LOCOMOTIVES, ELECTRIC 


General Electric Co. 


| LUBRICANTS 


| 


| 
| 
| 
| 
} 


Dearborn Drug & Chem. Works 


Allis-Chalmers Co. 
New England Butt Co. 


| MACHINES, WIRE MEASURING 


Minn. Electric & Construction Co. 


| MAGNETS 


Central Laboratory Supply Co. 


| MAGNET W 


WIRES 
(See Wires and Cables) 


| MAGNETIC CLUTCHES 


Electric Controller & Mfg. Co. The 


| MAGNETIC FRICTION B 


RAKES 
Electric Gontroller & Mfg. Co. The 


| MAGNETIC emg aye A 


| MAGEETIC Se CONTROLLERS FO’ 
LARGE TORS 





Cutler-Hammer Mf; 
Electric Controller © it Mfg. Co. The 


cuales anes Mfg. Co. 
Electric Controller & Mfg. Co. The 


MAST-ARMS 
Bissell Co., The F. 
Brady, T. H. 


METALS 
Baker & Co., 


Inc 
Fiahanibovene Smelt. Co. 


METERS 


Central Laboratory Supply Co. 
Columbia Meter Co. 

Duncan —— Mfg. Co. 

Fort Wa Electric Works 


ic Co. 
International Electric Meter Co. 
, re Co., 

‘ignolet, L 

Sangamo Electric Co. 
Western Elecric Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 





| MICA 


Mica Ins. Co. 

Munsell & Co.. Eugene 
MINING MACHINERY 

Allis-Chalmers Co. 
MOTORS 

(See Dynamos & Motors) 


MOULDING 
Fancleve Specialty Co. 


NAME-PLATES 
Schwerdtle Stamp Co., The 
OSCILLATORS i 
Simplex Maunfacturing Co. 
OUTLET BOXES AND COVERS 
Bossert Electric Construction Co. 
Chase-Shawmut Co. 
pn Fuse ‘Wire & Mfg. Co. 
Worn Elecrtic Co. 
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OUTLET BOX RECEPTACLES 
Benjamin Electric Mfg. Co. 
Western Electric Co. 


PAINTS, INSULATING 

Dixon Crucible Co., Jose 4 
Massachusetts Chemical 
Standard Paint Co. 

Western Electric Co. 


PANEL-BOARDS 
General Electric Co. 
Taunton-New Bedford Cogper Co. 
Trumbull Electric Mfg. 
Western Electric Co. 


PATENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. S. 
Siggers & Siggers 


PHOSPHOR-BRONZE 
Phosphor-Bronze Sm. Co. Lta. 





PHOTOMETERS 
Dwyer Machine Co. 


PHOTOMETER STANDARDS 
lectrical Testing Laboratories 


PIGTAILS, CARBON BRUSH 
Belden Mfg. Co. 


PINIONS 
New Process Raw Hide Co. 


* PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Inc. 


Pare WIRE AND SHKET, PLATINUM 
ta - AND DISHES, PLATINUM | 


ices iii Works 
aker & Co. Inc. 


wee, & ATTACHMENT 
Electro-Ad. Co. 


ouaeat Electric Co. 
Western Electric Co, 


PLUGS, FUSE 
General Electric Co. 
Pass & Seymour, Inc. 
Western Electric Co. 


POLES, BRACKETS, PINS, 
ARMS, —_ ETC. 
Bissell Co., The F, 
Beil he Os. 
i c 7 er 
Duluth Lo 
Soeashiotane Co., H. W. 
Kellogg Switch & Sup. Co. 
Klein & Sons, Mathias 
Lindsley Bros. Co., The 
ne Pole Co. 
~ Pole & Tie Co. 
peu ¢ Coast Pole Co. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Wittenberg Cedar Co. 
orcester Co., C. H. 
Wyckoff Pipe '& Creosoting sal 
POTENTIOMETERS 
Leeds & Northrup Co. 
PRODUCER-GAS PLANTS 
Du Bois Iron Works 
PUMPING MACHINERY 
Allis-Chalmers Co. 


Du Bois fron Works 
Minn. Steel & Machy. Co. 


PUSH-BUTTONS 





fg. Co. 
Manhattan Electrical Suppl on 
Partrick, Carter & Wilkins 
Ward Leonard Electrie Co. 


Western Electric Co. 


RAIL BONDS 
Chase-Shawmut Co. 
General Electric Co. 
Johns-Manville Co., 
Lord Electric Co. 
Roebling’s Sons Co., John A. 
Ohio Brass Co. 
Western Electric Co. 


RAIL JOINTS 
Rail Joint Co. 
Western Electric Co. 


RAILWAY SPECIALTIES, ELECTRIC 
Blake Signal & Mfg. Co. 
Central Electric 
General Electric Co. 
Johns-Manville Co., H. W. 
io Brass Co. 
Rail Joint Co., The 
Western Electric Co. 
Westinghouse Electric & Mfg. - 


REFLECTORS 
Holophane Co. 


National X-Ra 
Phoenix Glass 


REPAIRS 

Commonwealth Edison Co. 
regory Electric Co. 

tee Electri 

Waterbury & Co. 


\aeapamaad Co, 


| 
| 


| RHEOSTATS 
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RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 

Ward Leonard Electric Co. 
Western Electric Co. . ~ 
{ 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Ward Leonard Electrie Co. 


| REVERSE CONTROLLERS FOR CRANKS 
SIMILAR SERVICE 
Pea et Mf 


Electric Controller Mt Mfg. Co, 








Badt & Co., F. B. 
Crocker-Wheeler Co. 
Cutter Electrical & Mfg. Co. 
General Electric «7 
Simplex Electric Heatin moe 
Ward Leonard Electric 
Westinghouse Electric & Mfg. Co. 
RUBBER, MOLDED 
SCHOOLS AND COLLEGES 
Bliss Electrical School 
SEALS 
Schwerdtle Stamp Co,, The 
Bisszll Co., The F. 
Gregory Electric Co. 


SHADEHOLDERS 


TIES,” CROSS- | 
| SMOKESTACKS, STEEL 


| SPEAKING TUBES 





Cutler-Hammer Mfg. Co. 

Schureman Co., J. L, 

Western Electric Co. | 

Massachusetts Chemical Ce. 
| 

Highland Park College | 
| 

| SECOND-HAND MACHINERY 

Guarantee Electric Co. | 

| 


General Electric Co. 
estern Electric Co. 


} 
SIGNS, ELECTRIC | 
Federal Electric Co. | 
Haller Sign Works, Ine. 
| 


SLEEVINGS 
Belden Mfg. Co. 


Minn. Steel & Machy. Co. 


SOCKETS 
Federal Electric Co. 
Teche pes E — 1 Mfg. C 
echanica ctrical Mf; 0. 
Paiste Co., H. if “d 
Trumbull Electric Mfg. Co. 
Western Electric Co. 


SOLDERING xe AND PASTE 


Belden Mfg. Co. 

Blake Signal & Mfg. Co. 
Burnley Battery & Mfg. Co. | 
Chase-Shawmut Co. | 
Western Electric Co. 


SOLENOIDS | 
Ward Leonard Electric Co | 


| SPARK COILS 
Connecticut Tele “¥i4 & Electric Co. 
Electric Goods Mig. C 
Holtzer-Cabot Busine Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


SPARKING POINTS 
Baker & Co., Inc. 





| 
| 
| 
| 
| 
Central Electric Co, | 
Manhattan Electric. Supply Co. | 
Ostrander & Co., W. R . 

Western Electric Co. | 


STePene. INSULATED 

lake Signal & Mfg. Co. 

a EAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 

STEEL 
American Bridge Co. 

Jessop & Sons, Ltd., “Wm. 

STEEL STAMPS 
Schwerdtle Stamp Co., The 


STENCILS 


Schwerdtle Stamp Co., The 


STOKERS 


Babcock & Wilcox Co. 
W +4 gh M hi Co. 





STORAGE BATTERIES 


American Battery Co. 
Elecrtic Storage Battery Co. 
Gould Storage Battery Co. 
ational Battery 

Vestern Electric Co. 
Vestinghouse Machine Co. 
Villard Storage Battery Co. 














saa 


SUPPLIES, GENERAL ELECTRICAL 


Bissell Co., The F. 
Central Electric Co. 
Chas 


General Electric Co. 
Manhattan Elec. Supply Co. 
Stanley & Patterson. 

Union Electric Co. 

Western Electric Co. 


| SWITCHBOARDS 


Allis-Chalmers Co. 

Bissell Co., The F. 

Bossert Electric Construction Co. 
Crocker-Wheeler Co. 

Eaton Electrical Mfg. Co. 
Electric Goods Mfg. Co. 

Fort Wayne Electric Works 
General Electric Co. 
Taunton-New Bedford oo Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHBOARD MATS 


Massachusetts Chemical Co 


SWITCHES, ETC. 


Central Electric Co. 

Cutler-Hammer Mite. Co 

Cutler Electrical M ig. Co. 

Electric Controller & Mfg. Co. 

— po meena Co. i 
Hart & an Mfg. 

Hart Mfg. Co. 

Lawrence Electric Co., F. D 

Lord Electric Co. 

Ohio Brass Co. 


Partrick, Carter & Wilkins Cr 
Pettingell-Andrews Co. 
Taunton-New Bedford Copper Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


| SWITCH BOXES 


Chicago Fuse Wire & Mfg. Co. 


TAPE AND SPLICING COMPOUN/ 


General ra Co. 
aa ts Chemical Co 
oni 


Western Electrie Co. 


Belden Mfg. Co. 

General Electric Co. 
Packard Electric Co. 

Western Electric Co. 


SPECIAL OVERLOAD NO-VOLTAGE AND | TELEPHONES 
RESET ots | gr geet Central Elestzie ¢ >. 
Cutler-Hammer M Electric Goods Mfg. Co. 
Electric Controller 6 Se Mfe. Co. Kellogg Sort boned & Supply Co. 
General Electric Co. Toshetien Electrical Supply Co. 
Ward Leonard Electric Co. | Se 2 oe a = 
estern Electric 
ee - Wire & Telephone Co. of America 
shlan ric 
B Elect TELEPHONE SERVICE 
oe - Chicago Telephone Co. 
Crescent Co. TESTING 
Cutler-Hammer Mfg. Co. Central Laboratory Supply Co. 
sw orsey hogy ap aaa Electrieal Testing Laboratories 
; D RS 
SPEED eons THEATER DEES 


Central Laboratory Supply Co. 
Weston Electrical Inst. Co. 


Badt & Co., F. B. 
Cutler-Hammer Mfg. Co. 


pe 
SPLICING COMPOUND na ce 
Massachusetts Chemical Co. THERMOMETERS, ELECTRIC 
Central La aan supp y Co. 
SPRINGS poe 
Barnes Oo Were TIES Pad apne cg BRACKETS, PINS, 
ary Til or. . 
ioc, CLIMBERS, ETC. 
Bissell Co., The F. 
STAGE LIGHTING APPARATUS Be ene 
ntral Electric Co. 
Maint CELLS Klein & Sons, Mathias 


Leeds & Northrup Co. 
Weston Hlectrical Instrument Co. 








ic Co. 
Wvekoff Pipe & Creosoting Co. 
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TIME SWITCHES 

Bissell Co., The F 
General Electric Co. 
lartford Time Switch Co. 
fanhattan Electrical Supply Co 
Vestern Electric Co. 


TOOL STEEL 
Jessop & Sons, Ltd., Wm. 


TOOLS 


Klein & Sons, Mathias 
Oshkosh Logging Tool Co. 


TRANSFORMERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Duncan Electric Mfg. Co. 
Fort Wayne —— Works 
General Electric Co 
nternational Electric Meter Co. 
~uhlman Electric 
oloney Electric Co. 
New York & Ohio Co. 
Packard Electrie Co. 
Peerless Electric Co. 
Thordarson Electric Mfg. Co. 
Vindex Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg Ce. 


TROLLEY WHEELS 
Johns-Manville Co.. H. W. 
TRUCKS, STORAGE BATTERY AUTO 
Westinghouse Machine Co. 
TUBES 
Fibre Conduit Co. 


TURBINE GOVERNORS 
Allis-Chalmers Co. 


sizinc 




















| TURBINES, STEAM 

| Allis-Chalmers Co. 

| General Electric Co. 

| Smith Co..S. Mor 

| Western Electric Co. 

| Westinghouse Machine Co. 


| TURBINES, WATER 
|  Allis-Chalmers Co. 
| Smith Co., S. Morgan 
| UNCOATED a TAPES AND 
| SLEEVINGS 
Belden Mfg. Co. 


| 
| VACUUM DRYING 

| Buffalo Ray. & Machine Co. 
| Devine A 

| 


VARNISH, INSULATING 
| Massachusetts Yn Co. 
| Standard Paint Co 


VEHICLES, ELECTRIC 
Studebaker Automobile Co. 


WASHING MACHINES 
Automatic Electric Washer Co. 
Hurley Machine Co. 


WATER-WHEELS 
Allis-Chalmers Co. 
Smith Co., 8. Morgan 
WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 


WINDERS, ELECTROMAGNET 
Belden Mfg. Co 


WINDING MACHINERY 
American inuieteg * Machinery Co. 
New England? Butt 


WIRE CONNECTURS 
Belden Mfg. Ca 


WIRES AND 





Works 
& Cable Co. 


Cote Co. 
ire Co. 
ulated Wire Co. 
é — Co. 
Calle Co. 
Vo. 
Wilkins Co. 
Wire Co. 
Geagiing Co., Ltd. 


br A. 
Cable Co. 





Co. 
Co. of Amenwa. 
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The Standard of Efficiency 


THE BEST FOR ALL PURPOSES 


“Za INSULATING 
VARNISHES 


Discriminating Electrical Engineers Specify “‘Packard’”’ 


Write for details and quotations. New literature ready. Other Packard Products: Transformers, Insulating Cloth, Bias Insulating Tape. 


THE PACKARD ELECTRIC COMPANY, 315 Dana Ave., Warren, O. 


INSULATION Impregnating Compounds 











Manufactured and i | i 6 V 1 h 

With best imported soft mica free from iron NSU atin arms A) 

With minimum amount of cement 

With machines and instruments of precision to assure accuracy renutentured Gy the (Btendard Vare e 
With skill attained in over fifteen years’ experience most exacting requirements. They are uniform and 

Con istitute a material of world wide re ation for = perfect insulation —-what you are really interested 

ualit an meets expectations. Let us give you the 
G i y details. Write to the Insulating Department 


THAT IS MICANITE STANDARD VARNISH WORKS 


Manufactured solely by 


MICA INSULATOR COMPANY New vor. Chicago. London, Berlin, Brussels 
International Varnish Co., Ltd., - Toronto, Canada 
New York and Chicago - 

















= meee 
ENTERING UPON 
PROSPERITY IS 
, EASY IF YOU HAVE 
THE KEY 


HERE IT IS 


Sosa; 


FO U a INCANDESCENT WIRING HAND-BOOK. Oo N b 
BELL HANCERS’ HAND-BOOK. ; 
ELECTRIC TRANSMISSION HAND-BOOK. 


GOO D TELEPHONE HAND-BOOK. DO L LA 
BOOKS | finscr mecntczatess,  emcacon.|| EACH. 



























Electric 
Heating 
Devices 

Are Business Getters 2 
















PASSBURG 


VACUUM DRYING AND 
IMPREGNATING APPARATU». 


FOR 
TRANSFORMER, FIELD and ARMA- 
TURE COILS, ELECTRIC CABLES,ETC. 
* Absolute Dryness Operative Economy 

No Overheating Great Durability 
No Fire Hazard Saves Factory Space 
: ALL SIZES—ALt TYPES 


J.P. DEVINE CO. 


BUFFALO, N.Y. 


The Simplex Devices carry conviction 
to the housewife, and not only links 
them to comfort and quality, but m- 
sures. constant service wherever in- 
stalled. The enamel method, used 
only in the Simplex, sealssheat where 
needed, giving a reliable even heat. 
Start right; get the standard of the 
market and let us furnish you with 


printed matter. 
WRITE FOR BOOKLET “R”™ 


SIREN TLETRCHTBING 


CAMBRIDG . MASS. 
Monadnock Bidg., 
612 Howard St., SAN FRANCISCO 
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Fifth Edition, Completely Revised and Enlarged 





See the Patent Index ? 


Send for Sample Pages 





meee CONTENTS amy 





Symbols, Units, Instru- 
ments 

Measurements 

Magnetic Properties of 
Iron 

Electromagnets 

Properties of Conductors 

Relations and Dimensions 
of Conductors 

Underground Conduit 
Construction 

Standard Symbols 

Cable Testing 

Dynamos and Motors 

Tests of Dynamos and 
Motors 

The Static Transformer 

Standardization Rules 

Illuminating Engineering 

Electric Lighting (Arc) 

Electric Lighting (Incan- 
descent 


ce 
Electric Street Railways 


Electrolysis 
Transmission of Power 
Storage Batteries 
Switchboards 
Lightning Arresters 
Electricity Meters 
Wireless Telegraphy 
Telegraphy 
Telephony 
Electricity in the U. 8. 
Arm 


y 
Electricity in the U. 8. 
Na 


Resonance 

Electric Automobiles 

Hlectrochemistry and 
Electrometallurgy 

X-rays 

Electric Heating, Cooking 
and elding 

Lightning GonGucters 

Mechanical Section 

Index 


Here is a list of those who have co-operated with 
Mr. Foster in the making of this book, all specialists: 
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M. ARENDT 

J. J. CRAIN 

F. B. CROCKER 

W. _N. GOODWIN, JR. 
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MAX LOEWENTHAL 

LAMAR LYNDON 
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3d YOUNG 
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Does ‘‘Fifth Edition, completely revised and enlarged,” 
suggest anything to you? Does the fact that besides a complete 
revision of the old matter, there were added six hundred pages 
of brand-new, up-to-date material, mean anything to you? Do 
you realize that these six hundred pages alone would make three 
fat technical books for which you would be willing to pay a couple 
of dollars each? Then remember, these six hundred pages are 
added to the thousand pages that were revised and you have a 
total of sixteen hundred pages in this one book and every page 
bristles with electrical information that you’d have considerable 
trouble obtaining elsewhere at any price. The special reason, 


”"” FOSTER’S 


ELECTRICAL 
ENGINEER’S 
Pocketbook $5.00 


is in its Fifth Edition, is because it contains all of the data, 
all of the information—to the very last word—on electrical 
matters that you can possibly have use for. And the fact that 
it came into its Fifth Edition in so short a time proves how 
much in demand it is by those whose work is in matters 
electrical. 








Delivered, Curriage 
Prepaid, for 





























For quick and easy reference this book is a marvel! Not 
only is the index so complete as to enable you to find any 
data desired at once, but it is provided with a patent thumb 
index tab separatihg each division of the book, making reference 
practically instantaneous. 





That you need a copy of this invaluable book is with- 
out a doubt. The question is how long will you put off getting 
it. Remember you are doing yourself a service in acquiring 
this volume. You're doing the publishers no special favor. 
Look at it in a wholly selfish way—to be in possession of 
all the data you'll have to have a Foster. Mind you, ‘‘you'll 
have to have a Foster” and we would suggest that you avoid 
being too deliberate in its acquirement. Don’t procrastinate! 





Electrical Review Publishing Go., 507 Marquette Bidg., Chicago 
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ELECTRICAL 
‘MECHANICAL 
CONSULTING 











DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














-—— 
| THS ARNOLD COMPANY 
ENGINEERS 
CONSTRUCTORS 
ELEC TRICAL-CIVIL-MECHANICAL 
lc. La Salle Street, CHICAGO 








FRANK wie Lissa 
CONSU 
ELECTRICAL. ENGINEER 
Specifications, Plans, Estimates, 
Investigations, Appraisals and 
Reports. Supervision of Construc- 
tion, Special attention to Telephone 
Engineering and Transmission. 
MARQUETTE BUILDING, CHICAGO 





THE JOHN F. KELLY 
ENGINEERING CO. 


CONSULTING AND CONTRACTING 
ENGINEER 


149 BROADWAY NEW YORK 


Phone — 7259 Cortlandt 
















RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


Estimates, Reports, Plans, Specifications 
d Supervision of Electric Lighting, 
Railway and Power Plants. 
ng Distance Power ca 
rey. YORE: 60 Wall Stree 
INTREAL: Street Railway Chambers 















nr 3. BADT & CO. 


ENc‘NEERS AND EXPERTS 
Electrical and Mechanical 


Suite 1594 Monadnock Block, Chicago 


Yelephone Harrison 745 











Pi. TNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


2 i-ector St. NEW YORK CITY 


{ 
| 
| 
{ 
| 
{ 
| 
| 
| 
} 








[ i. ©. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


American Trust Building 
CHICAGO, ILL. 








EDWARD E, CLEMENT 
CONSULTING ENGINEER 
PATENT ATTORNEY 


a vert_ Opinions, Testimony in Court 
Cases, Reports on Validity and Infrin, 


ment, Perfecting and Developing of 
ventions. 


OFFICE 
McGill Bldg, WASHINGTON, D, C. 


Patents and Patent Causes. 








J. H. HALLBERG 


CONSULTING {ENGINEER 


Electric Light, Power and Railway Plants 
—Suggestions | to Secure Economy, Speci- 
ami ports. 


NEW YORK 





80 Greenwich Avenue 


Long Distance Telephone 4773 Chelsea 





EDWARD H. KITFIELD 


MECHANICAL ENGINEER 
53 State Street BOSiON 


Electric Lighting and Street Railway 
Power Stations and Buildings 








WILLIAM J. HAMMER 


CONSULTING 
ELECTRICAL ENGINEER 
Examinations Tests, Supervi- 


rts, 
sion, Expert pa noton Laboratory In- 
vestigations. (Foreign Connections.) 


26 Cortlandt St. and 153 W. 46th St., N. Y. 














C. W. HUMPHREY 


Consulting and Designi 
ENGINEER _ 


Plans, Specifications, Supervision, 
Examinations, Cost Analysis. 
Electrical Mechanical 


THE ROOKERY—CHICAGO 














EDWARD R. KNOWLES 


ELECTRICAL, CIVIL AND 
MECHANICAL ENGINEER 
CONSULTING EXPERT 
Industrial neeringinall its branches. 
Remodeli % 
atallations.= der ‘a rae pL 


ower Systems. 
PULITZER BLDG. NEW YORK 








KOHLER BROS. 


CONTRACTING 
ELECTRICAL ENGINEERS 
Lighting—Power—Railways 
1804-1806 - 1808 - 1810-1812 Fisher Bldg. 
CHICAGO 









Samuel G. McMeen Kempster B. Miller 


McMEEN & MILLER 
TELEPHONE ENGINEERS 


Complete Plans, Gpecial Reports, Labo- 
ratory Certificates. ——- Patents 


1454 to 1457 Monadnock Block 
CHIOAGO, ILLINOIS 








New England Engineering Co. 


100 Broadway WATERBURY, 
NEW YORK CONN. 


Electric Railways, Electric Light and 
Power Plants, Gas and Waterworks, or 


any other engineering installations built 
or remodeled. 








CHARLES L. PILLSBURY 


CONSULTING MECHANICAL 
and ELECTRICAL ENGINEER 


Com Engineer to Minnesota 
State Board of Control 


Suite 805, Metropolitan Life Bldg. 


MINNEAPOLIS, MINN. 

















ROBERT W. HUNT & CO. 


ENGINEERS 


Chicago, 1121 The Rookery 
.., New ‘ork, 90 West Street. 
Pittsburg, Monongahela Bank Bldg. 
London, Cannon Street, E. ©. London 
San Francisco, ashi ngton, Street 


Montreal, Canadian Ex 


St. Louis, Syndicate Trust 
press Bids. 





LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission and 
Alternating Current problems aspecialty. 


2 Rectop Street, NEW YORK 


| JOHN A. RADFORD 
ENGINEER 


Plans, Specifications, Reports 
Estimates and Supervision for Complete 


Steam and Electrical Installations. 
1325-1826 Marquette Building 
CHICAGO, ILL. 











"DODGE & DAY 


ENGINEERS 
Mechanical—Electrical—Architectural 


PHILADELPHIA, PENN. 


Layout, Construction and equipment of 
in ustrial qotabtienpente 

Send for Our New Bulletin 175 
\ . MODERN INDUSTRIAL P. 


LANT"’ 





Iron City Engineering Co. 


CONTRACTING ELECTRICAL 
ENGINEERS 


Power and Light Installations 
Bell L. D. Tel. 1599 Court 


PITTSBURG, PA. 


Frick Building 





ALBERT J. MARSHALL 


Consulting and Designing 
ILLUMINATING ENGINEER 
NEW YORK 


227 Fulton St., 














¥. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


CHICAGO 


1509 Fisher Bldg. 

















D.C. & WM. B. JACKSON 


ENGINEERS — EXPERTS 


Members 
American Inst. of Electrical Engineers. 
American Soc. of Mechanical neers. 
American Society of Civil Engineers. 


CHICAGO BOSTON 
















WILLIAM MARSHALL 
ELECTRICAL ENGINEER 


709 Lexington Avenue 
NEW YORK 


Klectric Condensers. Standardsa specialty 














W.H. SCHOTT 


ENGINEER 


1100 to 1128 American Trust Bldg. 
CHICAGO 


Designer and Builder — Central | a saa 
Heating. Gas, Electric Light, Wate 
rks and Power Plants. 








J.G. WHITE & COMPANY 


Incorporated 


ENGINEERS CONTRACTORS 
43-49 Exchange Place 41-43 Wall St. 


NEW YORK, N. Y. 
London Corresp’d’ts: J. G. White & Co., 
Ltd., 9 Cloak Lane, Cannon Street 
Principal Philippine Office: Manila, P.I. 











Klectrical 


WE WILL MAIL, POSTAGE PREPAID, ANY SCIENTIFIC BOOK PUBLISHED, 





Review Publishing 


507 MARQUETTE BLDG., CHICAGO 


ON 


Company 


RECEIPT OF PRICE 
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eee 
Read the Weekly Issues of the 


Electrical Review and Western Electrician 





An Electrical Paper for Electrical People 





and for all others who have any interest in this marvelously develop- 
ing industry. 

No branch of the industry but what is discussed, described 
and illustrated in ‘the columns of this journal week by week. 


Every department is up to date and carefully edited. These 
departments comprise editorial, technical, descriptive, practical, 
narrative and world-wide news-gathering. 


You never miss anything that transpires in the electrical in- 
dustry the entire world around if you read the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN. 


If you are already a subscriber, tell your electrical friend. 
He will be grateful. 


Our Current Electrical News and its dozen various groupings 
presents the occurrences of the week. Preceding this department 
in each issue an average of over fifty pages of special news, illus- 
trated descriptions of modern apparatus, reviews of scientific 
literature from all parts of the world, financial reports, technical 
discussion and instructive editorials, is to be found. 

The contributors to the columns of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN comprise the ablest minds in the 
science and industry. If you have never read it regularly subscribe _ | 
for one year. You run the risk in doing this, however, of becom- | 
ing a permanent subscriber—but you will not regret it. Address: | 


Electrical Review and Western Electrician 








507 Marquette Building, CHICAGO, ILL. 
NEW YORK, 13 Park Row LONDON, 42 Old Broad St. 





Subscription Price, $3.00 per year, payable in advance, United States and 
Mexico. $4.00 per year, Canada. $6.00 per year, Foreign Countries. 
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CUTLER-HAMMER 





There 











is an EASY WAY 
of solving any problem 
involving the control 

of electric motors 


It consists in addressing a letter to 
THE CUTLER-HAMMER MFG. CO. 
MILWAUKEE, WISCONSIN 








For sixteen years we 
have been designing and 
manufacturing electric con- 
| trolling devices. We have 
had submitted to us, during 
that period, countless prob- 
lems involving the starting, 





Elevator 
Controller 


stopping and speed regulation of electric 
motors, and we have worked them out 
and built the apparatus to accomplish 
the result desired. Each new problem 
we have solved has added to our knowl- 


edge of electrical control, and the data 

we have accumulated in the course of 

years constitute to-day a store of in- 

formation on this important subject, the 

like of which does not exist elsewhere. 
x * & 

The letters we receive come from all 
parts of the country and from people 
engaged in many and various lines of 
work. These inquiries receive the most 
careful attention. They are the seeds 
from which orders grow. Every morn- 
ing the Chief Engineer and his assist- 
aits assemble in the office of the General 
Manager, and the mail is read aloud. 
Your inquiry (if you favor us with one) 
will be answered by one of this group, 
but that answer will represent—not the 
opinion of one man, but the 
consensus of opinion of a 
} group of engineers who 
have been described as “the 
~ court of last resort on the 
subject of , electrical con- 


trol.” 
<> <4 
Machine : 
Coma From the very start—six- 


teen years ago—The Cutler-Hammer 
Mfg. Co. has specialized along this one 
line—the control of electric motors. Cut- 
ler-Hammer apparatus (counting stand- 
ard constructions only and taking no 
account of the large number of special 
devices built to meet exceptional condi- 
tidns) comprises to-day more than 2,500 
types and sizes of electric controlling de- 
vices. These standard constructions are 
all pictured and described in our general 
catalog, which is sent free on request to 


those who really have occasion to use it. 
x * * 


We know that we can be helpful to 
anyone who uses electric 
motors and who wishes to 
control them either by man- 
ually-operated starting and 
| speed -regulating devices, 
installed in the vicinity of 
the motor, or by solenoid 
operated devices, designed 
Setdieieiie ter for automatic operation or 
A.C. Motor remote control. Write us 
to-day if you have before you any prob- 
lem involving the starting, stopping or 
speed control of electric motors, and we 
will send you illustrations, prices and 
full description of apparatus that will 
accomplish the desired result. 





Mx 





We have recently placed on the mar- 
ket a new line of push button specialties 
and will be glad to send to those inter- 
ested in these devices illustrated descrip- 
tive booklet and price list. 


x * * 


Imagine a switch mechanism that con- 
sists of only three moving parts: 


1. A push bar extending completely through the switch 


2. A coiled 
steel spring 





3. A moving 
contact piece 





These three parts, together with the 
fixed contacts, constitute the whole of 
the mechanism—a mechanism which the 
Electrical Review declares to be “revo- 
lutionary in its nature,” and which the 
Electrical World characterizes as “one 
of the most compact and ingeniously ar- 
ranged circuit switches that has been 
produced.” 


* & * 


The complete line includes pendent 
switches, surface switches and lamp 
sockets. Made of porcelain in plain 
white and colored glasses. Send for de- 
scriptive booklet and price list. 





Push Button Push Button 
Porcelain Pendent Porcelain Pendent 
Switch Socket 


THE CUTLER-HAMMER MFG. CO. 
MILWAUKEE, WISCONSIN 


NEW YORK OFFICE - + = 
CHICAGO - Monadnock Block 
PITTSBURG 


- Hudson Terminal (50 Church St.) 
BOSTON - 176 Federal St. 
Farmers’ Bank Bldg. 


PACIFIC COAST AGENTS, Otis & Squires, 111 New Montgomery St., San Francisco 


(1) 
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COME FROM | 
OUR YARDS 


lr STANDS FOR peep IN POLES 











siICOMPLETE STOCKS Se PROMPT SHIPMENTS 
THE VALENTINE-CLARK Go. 


ERNEST L.CLARK,PRES. 
~ AND WESTERN CEDAR POLES 
(x 











234 LA SALLE STREET 
CHICAGO. 
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USE KLEIN’S 
Cable Reel Jack 


FOR YOUR CONSTRUCTION WORK. 
IT SAVES TIME AND MONEY. 


These Jacks are fitted with 2 inch x 16 





inch locomotive Jack Screw 4, beac on 
[am ae Oak Bases 
A pair ¢ of these Jacks will support cable 
reels of any size while the cable is bei ing 
run off. The forked head will he 1d a 2%- 
inc ~ diameter shaft and will swivel to any 


— position. 
Let us quote you on your requirements. 


MATHIAS KLEIN & SONS 


81 W. VAN BUREN STREET CHICAGO, ILL. 





























SPECIFY 


“OSHKOSH 
TOOLS” 


AND INSIST 
ON 
GETTING 
THEM 























“OSHKOSH TOOLS” 


SOLD BY THE LEADING SUPPLY HOUSES 





MADE BY 


Oshkosh Logging Tool Co. 
Write for Catalogue. OSHKOSH, WIS. 


Department ‘D.’ 
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Two Yards at Duluth, Minn. 





Duluth Log Co. 


General Offices 
Second Floor, Palladio Building 


‘Duluth iP Minn. 











LOCUST PINS 


WASHINGTON YEL 
FIR LOW 


We Are Manufacturers PINE 
Mills in Washington, Mississippi, Pennsylvania 


Exceptional Facilities for Special Sizes 
Get our Prices. Ask for Leaflet No. One 


THE F. BISSELL COMPANY, Toledo, Ohio 





—z——— EEE: 
CROSS-ARMS } 








COMMUTATOR INSURANCE 


That’s what we offer, for there’s no friction or 
wear with these brushes. 

Being 90 per cent pure graphite insures low 
resistance, no sparking under varying load, 
longer wear and no greasing. 


HOLMES FIBRE-GRAPHITE MFG. CO. 
GERMANTOWN, PHILADEPHIA, PA. 


















URNING BRANDS ) 


MPS &DIES 
PLaTES-CHECKS 





RR Pee eo a PREC REE KE 











AMERICAN ELECTRICAL HEATER CO. 


DETROIT, U. &. A. 
Largest and Oldest Exclusive Makers in the World 


We Manufacture the “American Steel-Clad’”’ Irons and every 
other Electrical Heating Device that is Practical 
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THE LINDSLEY BROTHERS COMPANY 


PRODUCERS AND SHIPPERS OF 


WESTERN CEDAR POLES 


EASTERN SALES OFFICE: Monadnock Bidg., 


CHICAGO 


TANUFACTURERS OF 


RED FIR CROSS ARMS 


SPOKANE, WASHINGTON 











mA — Coolidge-Schasaters 826 METROPOLITAN Lift BIDS” 


Company... 7;MINNEAPO LIS... MINN 3:34; 





Se Yards-NEW DULUTH, MINN.- FLOODWOOD,MINN.COHASSET MINN. 











‘CEDAR POLES 


TORREY CEDAR CoO., 


La:ae Stock Constantly en Hand. CLINTONVILLE, WIS. 











been” 






PACIFIC COAST POLE CO. SPOKANE, WASH. 





WHITE CEDAR POLES 


Wittenberg Cedar Co., Wittenberg, Wis. 
A LARGE STOCK OF STRICTLY HIGH GRADE POLES 











THEBRADY MAST ARMS 


T. H. BRADY, NEW BRITAIN, CONN., U. S. A. 
Manufacturer of 
MAST ARMS, POLE and SWINGING HOODS, HOUSE BRACKETS 
And other Specialities for Construction Work 
CATALOGUE AND PRICES FURNISHED ON APPLICATION 























LOCATIONS 


FOR 


Manufacturing Plants 


lilinois Gentral R. R. 


For full information address 
J. C. CLAIR, 


Industrial Commissioner 


No. 1 Park Row, CHICAGO, ILL. 














OVER &SGO,000 MILES IN USE 
ROLLED FROM BEST QUALITY STEEL 





CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 


THE RAIL JOINT COMPAN Y 
GENERAL OFFICES, 29 WEST 34TH ST., NEW YORK CITY 


Makers of Base Supported HI GHEST Catalog gat Bafiimors: Ma” 
Sesmneeneneepete AWARDS Guicesh i 





Rail Sections, also New York, N. p 3 


Paris, 1900; Buffalo, 1903 Portl 
Girder, Step or 7 ortland, Oregon 
Compromise, Frog and St. Louis, 904 Ban Francisco, Cal. 


Switch, and Insulating Rail Joints, protected by 
Patents. Montreal, 

















64 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN | Tol. 55—No, } 











Operate on Simple, efficient. 
bituminous or No gas holders. 
anthracite coai. No grates. 








Westinghouse Anthracite Gas Producers 


Nearest office will give full particulars 


The Westinghouse Machine Co. 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and the Roney Stoker 


New York, 165 Broadway Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, McPhee Building 
Boston, 131 State St. Cincinnati, Traction Building Pittsburgh, Westinghouse Building San Francisco, Hunt, Mirk & Co 
Cleveland, New England Building Atlanta, Candler Building Philadelphia, N. American Building Mexico, G. & O. Braniff & Co., 


City of Mexico 


| 




















Type “DA” Small Motors 


Single-Phase—Capacities, 1/20 tol/4 horsepower. Frequencies, 25, 40, 50,60 and 133 Cycles 


Type “DA” small motors are as safe to use and 
as easy to operate as an electric fan or an in- 
candescent lamp, and, like them, derive their power 
from any convenient lamp socket. Within their 
capacity they will drive any kind of machine, and 
operate on any single or polyphase light and power 
circuit. 





A thoroughly equipped department devoted exclusively to the 
manufacture of small motors, enables us to make quick delivery in 
quantities. All particulars in Circular | 163. 





“DA” Motor Operating Laundry- 


Marking Machine 


Westinghouse Electric & Manufacturing Co. 


Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, Seattle, 
Baltimore, Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St. Louis, San Francisco, Syracuse. 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontarlo Mexico: G. & O. Braniff & Co., City of Mexico 








Pete 





ee 
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Electric Fans 


8-inch, 12-inch and 16-inch Convertible Desk and Bracket Fans, 8-inch Convertible Desk and Bracket 
R esidence F ans, 12-inch and 16-inch Oscillating Fans, 12-inch and 16-inch Ventilating Fans, 8-inch Telephone 
Booth Fans, Ceiling Fans, Floor and Counter Column Fans. See our Art Catalogue No. 1165. 











The hottest weather is yet to come 





Westinghouse Electic & Manufacturing Co. 


Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, © New York, Pittsburg, Salt Lake City, 
proeronall Buffalo, Cincinnati, Dallas, Detroit, Los Angeies, New Orleans, Philadelphia, St. Louis, San Francisco, ontane 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G, & O. Braniff & Co., City of Mexico 
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AMERICAN ELECTRICAL WORKS 


BARE AND INSULATED WIREJAND 
CABLES 
GALVANIZED IRON WIRE AND 
STRANDS 
i} POWER AND TELEPHONE CABLES 


Phillipsdale, R. I. 


CHICAGO MONTREAL, 
185 Adams Street CAN. 


NEW YORK 
165 Broadway 








The Electric Gable Co. 


BRIDCEPORT, CONN. 
INSULATED CABLES, WIRES and CONDUCTORS of EVERY-TYPE 


Our products are manufactured of the best material on new and 
improved machinery and in well-designed modern buildings, 
where everything is conducive to the highest grade of product 


New York Office. 17 Battery Place Chicago Office. 1630 Monadnock Bldg. 
Boston, Old South Bldg. Richmond, Va , Virginia Electric Co., 512 E. Main st. 
San Francisco, Monadnock Bldg. 








RUBBER INSULATED 


WIRES and CABLES 


FOR EVERY SERVICE | 


Submarine and High-Tension 
Cables a Specialty 





Paper-Covered Power Cables 
THE SAFETY INSULATED WIRE ano ‘CABLE CO. 


NEW YORK BOSTON ATLANTA CHICAGO SAN FRANCISCO 





TRADE MARK 


BRISTOL'S 


REG. U.S. PAT. OFFICE. 


RECORDING GAUGES 


For All Commercial Ranges of 
Pressure and Vacuum 


WRITE FOR NEW: PRELIMINARY 
BULLETIN NO. 104 


THE BRISTOL COMPANY, Waterbury, Conn. 











PAPER — RUBBER 


INSULATED 


WIRES «> CABLES 


FOR ANY SERVICE 
IN ANY FINISH 


WATERBURY Co. 
80 South Street - - NEW YORK 
Factories: Brooklyn, N. Y. 








FIBRE for INSULATION 


Made in Sheets, Rods, Tubes and a vast line of 
Special Shapes. Although our mill is the largest 
in the world, there is no order too small to receive 
our careful attention. 


DELAWARE HARD FIBRE CO. 


WILMINGTON, DEL. ae 








FOR 20 YEARS THE STANDARD 


‘sO. K.’? Weatherproof Wire 
RATED ms ‘‘Parac’? Rubber Wire 
TRADE HARK oN Bare Copper Wire 


Slow-Burning Weatherproof 
Railway Feeder Wire 
Slow-Burning Wire 








“ %) 





PHILLIPS INSULATED WIRE Co. 
PAWTUCKET, R. I. 


SAVE COMMUTATOR WEAR 


by using DIXON’S GRAPHITE BRUSHES. 
We've used them on our machines and have 
not turned down commutators in eight years. 





Write for Booklet 47-M.; it’s sent to you free on request. 


Joseph Dixon Crucible Co. - Jersey City, N. J. 








NATIONAL METAL MOLDING COMPANY 





“Econemy”’ Rigid Conduit 
“Sherarduct’’ Sherardized Conduit 


Send for Catalogue. 


PITTSBURGH, PA. 


“Flexduct”’ Flexible Fibre Tubing 
‘National’ Metal Molding 





EFFICIENCY INCREASED 33% 


That's what happens when you install Sable Belting to substitute your 
old-fashioned oak-tanned belting 


SABLE BELTING 


will withstand strains that would put out of commission any other type of belting 
whatsoever. A Sable Relt will transmit 25 to 85 per cent more power than any oak- 
tanned belt. To prove it we will send you one on thirt “4 days’ trial. If you don’t 
find it as represented, return it C.O. D. Read Booklet 4 


SHULTZ BELTING CO. 
ST. LOUIS, MO. 


BOSTON PHILADELPHIA 


NEW YORK 











‘DETROIT 


RUBBER COVERED 


WIRES 


MADE BY 
DETROIT 
INSULATED 
WIRE 
COMPANY 
DETROIT 












PATENTS! PATENTS!! 


Save money and time by sending your matters to me 
TRADE MARKS 
DESIGNS 
COPYRIGHTS 


E. S, DUVALL, Loan & Trust Bldg, Washington, D. C. 


























EXPORT AND DOMESTIC NUMBER 


RICAL REVIEW 






AND 







WESTERN ELECTRICIAN 








Vou. LV. No, 24, 








CHICAGO, SATURDAY, DECEMBER 11, 1909 

















Tungsten Shade. 
Manufacturers of 


TRADE MARK 
REG. U.S. PATENT OFFICE. 


THE STANDARD FOR RUBBER INSULATION 








LIGHTING GLASSWARE 





THE PHOENIX GLASS CO. 
PITTSBURG NEW YORK CHICAGO 


BRISTOL'S 


RECORDING 
VOLTMETERS 
AMMETERS 
WATTMETERS 


THE BRISTOL CO. 
Waterbury, Conn. 

















Trolley Men; there’s interesting com- 
parative tables between “ Phono-Elec- 
tric” Trolley Wire and Hard Drawn 
Copper Wire given in our “ Red Book- 
let.” MAILED FREE. 


Bridgeport Brass Co. 
253 Broadway New York City 
Mills: Bridgeport, Conn. 


Phono-Electric 




















If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 
Branches: CHICAGO, 309 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 























(\ CONDUIT 


Y ‘C\CLAY PRODUCT 


COMPANY 


738 STOCK EXCHANGE, CHICAGO 








PATENTS! PATENTS!! 


Save money and time by 
sending your matters to me 


KERITE 


Insulated Wires and Gables 


FOR 
Telephone, Telegraph, Signal, Electric Light 
and Power, Electric Railway, Aerial, Under- 
ground and Submarine. The Insulation which 
has withstood SUCCESSFULLY the test of half 
a century. 
Efficiency Durability Safety Economy 
Manufactured Solely By 


Kerite Insulated Wire & Cable Co. 
INCORPORATED BY 
W. R BRIXEY 
Hudson Terminal, 30 Church St., NEW YORK 







1850 1909 


Western Representative . 


WATSON INSULATED WIRE CO., Railway Exchange, Chicago, Ill. 


THREE DOLLARS A 
Single Copies Ten Cents 


FOMEOM 
ELECTRICAL 


WIRES | 


‘THEWIRE & TELEPHONE (0, 
| OF AMERICA. | 
[ROME NY] 


COLONIAL 


Incandescent Lamps 


TUNGSTEN 
TANTALUM 
CARBON 


The Colonial Electric Co. 


WARREN, O. 


PA ee 

















Rubber-covered Wires 
and Cables. Underground, Aerial, 
Submarine and Inside Use. Tele- 
phone, Telegraph and Fire-Alarm 
Cables. The Best for All Purposes. 
All wires are tested at Factory. 


“Paranite” 











INDIANA RUBBERAND 
INSULATED WIRE CO., 


Jonesboro, Indiana. 











TRADE MARKS 





DESIGNS 
COPYRIGHTS 


E. S. DUVALL 


Loan and Trust Building 


WASHINGTON - - D.C. 




















Tip Top and Sterling Rubber-Covered 


HOUSE WIRE 


N. E. C. SPECIFICATIONS 


STANDARD UNDERGROUND CABLE COMPANY, Pittsburgh, Pa. 


Boston New York Philadelphia 8t. Louis Chicago San Francisco 

























SIMAPLEX_ 


FOR 
SUBURBAN 
UNDERGROUND 
CONNECTIONS 


USE a eT ArED 
LEAD-COVERED 
CABLES 


NoConduit_ Few Joints 
Quickly Installed 


CABLES 


j 
a | 











INDEX TO ADVERTISERS, PAGE 54 






CLASSIFIED INDEX, PAGE 56 
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“ ONE SPECIAL FEATURE 


ALONE 


WOULD BE ENOUGH TO CONVINCE YOU OF 
THE MERITS OF THE 


‘Diamond H <> Switches 


The simple method of wiring “DIAMOND H” Surface Switches is secured by merely inserting 
the wire in the post and pushing the end around the screw with the screw driver. Tighten the 
screw and the operation is completed. This is only one feature — our 
catalogue will tell you of others. Write for it. 


HART MFG. CO., Hartford, Conn. 


NEW YORK BOSTON CHICAGO DENVER 
SAN FRANCISCO TORONTO, ONT. LONDON, ENG. 


























When you see the Black | [mportant Features of 


ee DISCONNECTING 
SWITCHES 


SHAWM UT are Strength, Durabil- 


ity, Good Insulation 
<sS ~ and Service. 


THE BREST FUSE | CGNDED SWiiceas 


Assure Utmost Satisfaction 
on the market Send for Catalogue 

















CONDIT ELECTRICAL MFG. CO. 


Manufacturers of Oil and Carbon Break Circut-Breakers 


BOSTON, MASS. 











New York City Cincinnati, Ohio Pittsburg, Pa. Chicago, Ill. Philadelphia, Pa. Cleveland, Ohie 
Portiand, Ore. San Franeiseo, Cal. Montreal, Canada Toronto St. Paul, Minn. Spokane, Wash. 
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Cutter 
Flush 


Switches 








Take a little porcelain box only one and five- 
eighths inches in depth and shove around in 
it thousands of times a lot of amperes and 250 
volts, and then see what is left. Frequently 
the only valuable thing left is experzence. 


You will have no trouble with the new 
CUTTER SHALLOW FLUSH SWITCH. 
The switch is right and so is the price, which 
depends on the quantity. 





WRITE 


THE CUTTER COMPANY, Philadelphia 


Chicago District, Richard Wick, 356 Dearborn St. 














ARMALAC 


Insures the lowest cost of 
armature maintenance, for 
it increases the total hours 
of possible service. It will 
give an old armature 


A New Lease of Life 


Slassachuselts Chemical Co. 
seamed Walpole Mass. 


Walpole Rubber Works 
Walpole Varnish Works 
Canadian Sales Office, Eastern Township Bank Building, Montreal 


Electric Insulation Laboratory 


Pioneers in Insulation Engineering 
14-14 
































LINOTAPE 


is a linen-finished muslin tape, treated by our 
special process with oxidized linseed oil. 
The oil thus deposited on the fabric is as 
tough as rubber—equal to it electrically, but 
far superior in heat-resisting qualities. 

Made straight, bias-cut and _ soft-finished. 
Look for the “Linotape’” Trade Mark. 


Samples for the asking 








MICA INSULATOR CO. (Originators) 


NEW YORK and CHICAGO 
3 
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“ADVANCE” RESISTANCE WIRE 


ABSOLUTELY NO CORROSION UNDER ANY CONDITIONS 
Especially recommended for measuring instruments and apparatus in which the wire is repeatedly 
heated and cooled. Furnished also in Ribbon and Sheet. 
DRIVER-HARRIS WIRE Co. 


icago Branch tock R : 
“ooo Harrison, New Jersey 


y _ y Yy wly wy ip “y Wy Ys 


iy 
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READ THIS 


If you are building a modern switchboard 
use modern instruments on it. Keystone 
Instruments are thoroughly up to date 
and are manufactured by a progressive 
company. They are the outcome of 





KEYSTONE 
INSTRUMENTS 








16 years’ experience in the business and 
conform in every detail to the very 
best in instrument construction. Are 
you up to date? Write for Bulletin 14-D. 











KEYSTONE ELECTRICAL INSTRUMENT CO. 
LABORATORY AND WORKS: PHILADELPHIA, PA. 


NEW YORK 
Hudson Terminal Building 


BOSTON 
170 Summer Street 


PITTSBURGH 
Westinghouse Building 
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GOULD STORAGE BATTERIES 


represent the highest excellence attained in the storage-battery field. Their absolute dependability 


commend them to the discriminating. 


Where service conditions rigidly exact high efficient and great capacity, the GOULD STOR- 
AGE BATTERY will fulfill every demand. Additional advantages are its low maintenance and 


long life. 
of all storage-battery problems. 


Sales Offices 
CHICAGO, Rookery Building 
BOSTON, 89 State Street 
SAN FRANCISCO, Monadnock Block 


We furnish complete battery equipments and will be pleased to aid you in the solution 


Main Office: 
341-347 Fifth Avenue, New York City 
Works: 
Depew, New York 























Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, 
Etc., also Crucible 
Sheet Steel 


Wm. Jessop & Sons (Ltd.) 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 























AU RORA ILLINOIS ~ BROADWAY. 


TaunestenLamps operated [rom Vindex Transformers 


a8 Oa 8 8) OP, @ wo © 3 Oe & 4 (Or O Our Cesueluch obm 














* ll DECREASE THE CURRENT 
— CONSUMPTION 


AND YOU INCREASE YOUR EARNINGS 

The Heany Arc Lamp will do this. _ It is simply 
and perfectly constructed, overcoming all objections 
} of arc lamps. 

The novel method of feeding insures the arc 
against breaking. 

It will stand the severest tests without injury. 


Send for Bulletin M. 


LORD ELECTRIC COMPANY 


213 W. 40TH Sr. NEW YORK 
































QUICK AND GOOD WORK 


is the kind that 


BURNLEY 
Soldering Paste 


(Patented) 
will help you to do 


Put up in 2o0z., 4 0z., % Ib., 1 Ib., 
5 Ib., 10 Ib. and 50 Ib. package 


STICK AND PASTE 


NORTHEAST, PA. 


The Burnley Battery & Mfg.Co. 





DRY BATTERIES 























Commonwea_tH Epison Company 


REPAIR SHOPS 


76 Market Street, CHICAGO Telephone Randolph 1280 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


Motors, Arc Lamps, Instruments 
CORRESPONDENCE SOLICITED 


Dynamos, Armatures, 
HIGH GRADE MACHINE WORK OF ALL KINDS 














W.R. OSTRANDER & CO. | ‘= *areate~* 


22 Dey Street Electrical Supplies, 
NEW YORK Bells, 











CIVIL TELEPHONE 
ELECTRICAL Py oH 
MECHANICAL —GAS 





A thoroughly Equipped College of Engineering. Standard 4-year courses; also one- 
year courses in Steam and Electrical Engineering. Three months’ courses in 
Traction and Gas Engineering. One-year Machinist’s Course. Shop work from the 


143 1439 DeKalb A i 
Factory: { : BROOKLYN. N nN . a Annunciators, any time. Send ee aniies, uities tas tale a 
Send for New 700-Page Catalogue, Dept. W. | Speaking Tubes, Etc. HIGHLAND PARK COLLEGE OF ENGINEERING, Des Moines, lowa 
































= BLAKE 


INSULATED STAPLES 





4 
5 Sizes 
Pat. 
Nov., 1900 


BLAKE SIGNAL & MEG. CO. 


The only driven fastener that really protects the insulation on the wire. 
Hold the slack. Fewer required. Therefore cost less for material and labor. 


Write for Samples 


BOSTON, MASS. 
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A New Flaming Carbon 


Operators of flaming lamps say that our new SILVERTIP YELLOW FLAME CARBON has al- 
ready proven its superiority over others, even though it has been on the market only a short time. 
° Long life, steadiness of burning, and volume of light are individual characteristics developed 
to the highest degree. : 

Silvertip is not an experiment in any sense—it has proven its superior qualities by actual 
service under various operating conditions. 


Note the advantages of the 
NEW MECHANICAL FEATURE 








Our Way—New Wrong Way 
No more wire troubles Bent and broken wires 
Firm contact in holder Loose carbons in holders 
Makes trimming simple Extra work for trimmer 


FREE SAMPLES OF SILVERTIP will be sent to any one not familiar with them 


NATIONAL CARBON COMPANY 


CLEVELAND, OHIO 
































METER TALK No. 48 


THE 
The Iconoclast MARK OF MERIT 


in the a bani is the a It de- ON 
akan ae Raark 4 oer eae ELECTRIC METERS 


have something “just as good”; and pulls up 


by the roots every tree of dissension that bears 
the fruit of malice engendered by disputed 
bills; and, in fact, makes the central station 
the recipient of pleasant encomiums. It 
imbues every patron with the utmost con- 


fidence; piaces the president among the big- 
gest men in town; gives the treasurer much 


influence at the banks; enlarges the business BUILT FOR EVERY SERVICE 
acquaintanceship of the secretary; puts the 

general manager in line for a bigger salary; A.C.and D.C. House-Type Wattmeters 
keeps the superintendent busy shaking hands . 

with his customers; and last, but not least, it Switchboard Wattmeters 

makes the meter man so popular that he has 

to wear a base ball ci aad a barb wire Ampere-Hour Meters 


Overcoat to protect himself from the embraces 
of the occupants of the houses when reading 


Duna; Magee Manufacturing go. SANGAMO ELECTRIC CO. 


Lafayette, Indiana SPRINGFIELD, ILLINOIS 


Send for latest bulletins and prices 
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L&N 
DIAL DECADE SET 


A High Grade Portable Instrument 





RESISTANCES WOUND ON METAL SPOOLS 


All resistances are wound on metal spools, so that the maxi- 
mum capacity of the spool is increased. 

The accuracy of the adjustment of the coils is 3) of 1% for 
the bridge coils, and ;'y5 of 1% for the rheostat coils. 

The coils were wound with manganin wire, so that ordinary 
changes of temperature do not affect their accuracy. 


Full description upon request 


THE LEEDS & NORTHRUP CO. 
4902 Stenton Avenue PHILADELPHIA 





= Flat or round stock, steel, brass or phos- 
phor-bronze SPRINGS, in any style or 
shape, made to order. 

Tempered and untempered spring steel, 
cold rolled steel, music wire, brass wire, 
tempered wire, soft wire and phosphor; 


bronze wire in stock. 
If we haven’t it, we'll get it, or make it. 





The Wallace Barnes Co. 
Catalogue mailed on request BRISTOL, CONN. 




















For Machinery, Motors, Clocks, Music 
Boxes and every kind of electrical service. 


Write for Bulletin A 





























DON’T WASTE MONEY 


On Resistance Wires That Are Unreliable 


IDEAL RESISTANCE WIRE 


Is Used by All the Large Electrical Firms 


on request ELECTRICAL ALLOY CO., Morristown, N. J. 





244 West 29th Street, NEW YORK 





‘““Manross”’ 
HAIR SPRINGS 


For Electric Indicating and Recording Gauges, Steam Gauges, 
etc. Largest manufacturer of HAIR SPRINGS in the United 
ee. _Plectrical Instrument Hair Springs are made from my 
ial Bronze Alloy. 
Establish: 
F. N. Manross™32" Forestville,Conn. 

















resistance wires to specifications; protective 


a 
fuses for small currents; ignition fuses for tor- 
pedo and mining operations; special forms for 


wireless telegraphy; all forms of electrical 








contacts. 
C. 0. BAKER, Presid 
CW.BAKE Vier, Baker & Company, inc. 
408-414 N. J. R. R. Avenue, New York Office: Cortlandt Bldg. 
NEWARK, N. J. 30 Church Street 





COLUMBIA METERS 


FOR 
HARDEST AND MOST ACCURATE SERVICE 


Write us NOW 


COLUMBIA METER COMPANY 


INDIANAPOLIS 














INDUCTION COILS 


For X-Ray Work, Wireless Telegraphy, Etc. 
Write for Descriptive Catalogue 


THE ROENTGEN MFG. CO. pittaceceats, ox: 





























When buying silverware your eye is trained [to look for the mark 
**Sterling’’ as a guarantee of quality. You may not buy the highest 
priced article of its kind, but if your purchase is marked ‘‘Sterling’’ you 
know that it is genuine—that it is neither an imitation or a fraud, and so 
in buying ‘“‘“POCKET METERS’’ 
you should look for these 


designs. Th re synony- TITperes: 
VPs so ae 
mark on silver— a guarantee of full value. 
Hoyt Electrical Instrument Works 


Penacook, N. H. 
NEW YORK, 136 Liberty St. CHICAGO, 80 Michigan Ave. 722 BOSTON,*161 Summer St. 








Use a Good 


Rheostat 


For Prices write 


The ‘Esterline Co. 
La Fayette, Ind. 





Ey — — 
































RHEOSTATS " ‘wots’ nsen”™ 


WARD LEONARD ELECTRIC CO., Bronxville, N. Y. 
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New Business for the Contractor 


Tungsten Lamps with the ‘Cbloride Accumulator” open up a new field for small, remote, isolated 
Lighting Plants, because of the low cost and simplicity of installation and operation. 

Up-to-date Contractors and Supply Houses will be interested in our Hand Book I P and Hand Book 
L V giving details of our new standardized apparatus. Send for them and develop new business. 


THE ELECTRIC STORAGE BATTERY CO. [133° 


PHILADELPHIA, PA. 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA SAN FRANCISCO TORONTO 
See our Exhibit at Space 184, Grand Central Palace Show and Space 200 at Madison Square Garden Show 




















GUARANTEED to stand up 
equal to any Dry Battery on 
the market for ignition work 


(Made in Three Sizes) 


ANNUNCIATORS 
BELLS éiix 
HOUSE GOODS 


Our guarantee means, we will 


CREDIT account, REPLACE 








oe batteries or REFUND amount 
err * len . ad paid for the batteries, including 
. =s5.° Fon tence woot transportation charges, if they 
one _ | Partrick, Carter & Wilkins Co. a Sencepenasabialaie 
ANNUNCIATOR MANUFACTURERS : . 
mu ecruel "7 Manhattan Electrical Supply Co. 
nae ion ene 17 Park Pl 188 Fifth A 
i . ° . 1 venue 
Sizes 22nd and Wood Streets :: Philadelphia, Pa. . 110 W. 42d St, NEW YORK CHICAGO 















































Electric 
Vehicles 


AND THE 


TRANSPORTATION PROBLEMS 


The demands of the trade presented the problems. 
The efficiency and economy of the Electric Vehicle have accomplished the solution. 


Ease of operation, service rendered and expenses covering electric power have led, not only the 
Lighting Companies, but the largest commercial houses in the country to adopt our electric vehicles. 
Central Stations have seen the value of storage-battery charging for the trade, as well as for the use 
of their own wagons, which is resulting in a large increase in this item of the automobile business. 
With the wonderful development of the electric conveyance and the increased facilities of electric 
power service the transportation question is no longer a problem. 


GENERAL VEHICLE COMPANY 


PRINCIPAL OFFICE AND FACTORY: LONG ISLAND CITY, N. Y. 
NEW YORK, 505 5th Avenue BOSTON, 84 State Street 











CHICAGO, 417 Rookery 
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SOMETHING NEW 


Try a Barrel 


‘item | [4 — PURCHASE 
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A Dry Cell 








WITH NO CHEMICAL al hl ge 

ACTION UNTIL PUT ee 
IN USE ‘ATTERY cél SATTERY CELL ” . ¥ <1 Lead Drosses, Oxides of Lead, 
ay Se conbinced| | #¥/ Peroxide of Lead, Sulphate of 


Lead from Acid Chambers and 
Storage Batteries, Battery Plates, 
Tank Linings, Scrap Lead, Hard- 
ened Red Lead and White Lead, 
Etc. 


Does Not Dry Out . We 
on the Shelf E> 


MOepenoaBLE LonG Lire 


LONGER LIFE 
HARDER WORK 








Than Anything On iw = They con be remensd WRITE FOR PRICES 


the Market *wroRous parents if not as represented a ST. LOUIS SMELTING 
AND REFINING CO. 


613-614 Frisco Bldg. 
ST. LOUIS, MO. 
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Metropolitan Electrical Supply Co. 
CHICAGO 


awit 


aes 
et 


be ioe 
Sy 
Y. 


Rigs 
pee 




















attainable C f LL S 
_S SAN ALG ARE THE BEST. Sond for deseriptive elrcular 
P&B YT Moe Kx AMERICAN BATTERY CO. 
ELECTRICAL P : 3 INSULATING ; EST'D 1889 1132 Fulton St., Chicago 
COMPOUNDS f: ‘\ TAPE 


have been for a \ fs Universally 
a quarter fe . accepted as the 


of a century the best and 


wregomnied, XN SER FF mot clable PHONES 
Id 4 -~Y | PO, rpose U C: IAT © RS 
SP Miite, OEE, ecitce MSON BATTERY 
THE STANDARD PAINT COMPANY “Qy | TRIC GOODS MFG -CO- 


100 William Street, NEW YORK ! SO. pei ASS’. 


| | INSULATING MATERIAL || MINERALLAC 


4 For Elimination of Cable Joint Failures 
Insulating Compounds Write for Descriptive Circular, Samples and Prices 


& B INSULATING VARNISH Py 
cakng-Ar Done Fe Possess the maximum — “AM ay CAN” STORAGE 























OU ee ee eee 

















WRITE US FOR SAMPLES AND PRICES 
W. H. BOWDLEAR CO., 220 Devonshire St., Boston, Mass. Minerallac Electric Company, 104-6W.Van Bares St. Chicago 
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CLEVELAND, - OHIO 
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mounted on detachable hinged supports. 





Linolite Lamp 


in sections from | to 12 feet inclusive. 





Baltimore Cleveland Kansas City 
Boston Dallas London 
Buffalo Detroit Los Angeles 
Chicago 





New Linolite Window Reflector 


This new LINOLITE WINDOW REFLECTOR is designed 
especially for the illumination of Show Windows where the 
light must come from the top; or for the illumination of any 
space which is at a long distance from the source of light, and 
where it is desired to confine the greater part of the light to a 
small angle. The reflector proper is made of highly polished 
corrugated aluminum, covered with a metal protecting shell 


The highest efficiency is secured by the use of this system, by 
virtue of the perfect control and distribution of light. 
It costs less to install LINOLITE than bulb lamps, and less to 
operate, because fewer lamps are required for the same result. 
The reflector is extremely neat and compact and may be installed in a limited space. 


Write Nearest Branch for Linolite Bulletin No. 2—or simply write your 
name and address on margin of this advertisement and mail it to us. 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos and Magnesia Products, Asbestos Roofings, Packings, Electrical Supplies, Etc. 


For Canada. Canadian H. W. Johns-Manville Co., Toronto. 
For Great Britain and Continent of Europe: TURNERS & MANVILLE, LTD., Hopetoun House, 5, Lloyds Ave., London, E. C. 
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Type B—Window Reflector 










It is supplied 








New York San Francisco 
Philadelphia Seattle 
Pittsburg St. Louis 


Milwaukee 
Minneapolis , 
New Orleans 





















ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES and CABLES 


For Submarine, Aerial, Underground and 
Interior Use 





120 Liberty St. 


Factory 
STAMFORD, CONN. NEW YORK CITY 














RUBBER-COVERED WIRES AND CABLES 
NATIONAL ELECTRIC CODE STANDARD 
National India Rubber Co. 


Factories and General Offices: 


BRISTOL, R. I. 
Branch Offices: 





N.I.R. WiresandCablescarriedin New York Ch Boston 
stock by the Monarch Electric and Buffalo itimore 
Wire Company, Chicago, Ill. 








ELEPHANT BRAND THE PHOSPHOR BRONZE SMELTING CO. 


Sv 2200 WASHINGTON PHILADELPHIA, PA 
4 ¥ i 


Sa 


“Uv, J 
“ELEPHANT BRAND Vhespeher Deen se 
INGOTS, CASTINGS, WIRE, SHEETS, RODS, Etc 


— DEL EA METAL — 
IN BARS FOR FORGING AND FINISHED RODS 
ORIGINAL ano SoLe Makers in THE U.S 


SS 
ZBELDXN 


REG. U.S. PAT. OFF 
























TRADE MARK 


HAZARD 


INSULATED WIRES AND CABLES 


Hazard Manufacturing Company 


WILKES-BARRE, PA. 
PITTSBURG 








NEW YORK CHICAGO 























at ee PO 


PASSBURG 


VACUUM DRYING 


AND 


IMPREGNATING APPARATUS 


SAVES SPACE, FUEL, LABOR AND TIME 
FOR 
Transformer, Field and Armature Coils, Cables, Etc. 
Absolutely Dry No Overheating 
All Types and Sizes 
SEND FOR CATALOG 


Jj. P. Devine Company 


BUFFALO, N. Y. 


are sea a cae am A me RZ 








H. N. FENNER, Pres. 


New England Butt Company 
Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, 
Polishing and Measuring Machines. 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 


J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 





304 Pearl Street, - - PROVIDENCE, R.1., U.S. A. 
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Bishop Rubber-Insulated 
Wires and Cables 


When you buy Rubber-Insulated 
Wires and Cables the reputation of 
the maker should be very carefully 
considered. New concerns are year- 
ly entering the insulated wire in- 
dustry, and you cannot afford to pay 
for experiments. The first cables 
laid underground in New York City 
for arc-light circuits over a quarter 
of a century ago were BISHOP. 


Write now for Estimates and Samples 


BISHOP GUTTA-PERCHA CO. 


420 East 25th Street NEW YORK 


Vol. 55—No. 24 














Roebling 


High-Grade 
¥ Insulated Wires 
¥ and Cables 
% 

Ne Bare Iron, Steel 
. * and Copper 
“ye Wire 


John A. Roebling’s 


Sons Co. 
TRENTON - NEW JERSEY 


em Lee 
Dall ah ad al i 


» 
av 


¥ 
al 





























American Steel & Wire Co. 


CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 
MAKER OF 


RUBBER-COVERED WIRES 
WEATHERPROOF WIRE 
LEAD-ENCASED CABLES 
TROLLEY WIRE 

LAMP CORD Catalogue 


Export Representatives: United States Stee! Products Export Co., New York 














a 


BELDEN OFFICE ANNUNCIATOR C 














These cables are for interior use under conditions of perfect dryness, 
as found in office buildings, hotels, etc. They are made up of any number 
of No. 18 annunciator wires cabled ‘singly or in twisted pairs and color 
coded; that is, each conductor is insulated with a different color. The cable 
is protected with a heavy outside braid, thoroughly saturated in paraffine 
and polished. 

We also make similar cables with weather-proof compound finish for 
use in damp places, and Elevator Annunciator cables made with stranded 
wire and cabled with jute center for great flexibility. 


SAMPLES AND PRICES SENT ON APPLICATION 


BELDEN MANUFACTURING COMPANY, 7%.Wes.Mict- CHICAGO 





9 igan Street, 




















a 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row, - - = New York, N. Y. 











Manufacturers of 





Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 











BOSTON PHILADELPHIA CHICAGO SAN FRANCISCO 














Diamond 


Rubber-Covered Wires «Cables 


Black Core N. E. C. Standard 
“‘8338"’ Red Core 
30% Para 
Lead-Encased Cable Igniter Cable 


SOLD FOR SUCCESSFUL SERVICE 














| THE DIAMOND RUBBER CO., Akron, Ohio 
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ow SSS 
TRADE MARK 
REG. U.S, PATENT OFFICE. 


THE STANDARD FOR RUBBER INSULATION 








EE PT PR 


Whether a potential be high or low the 
importance of insulated wire to successful elec- 
trical operation demands insulation of the highest 
character. 

Varying degrees of potential should be met 
with varying degrees of thickness in the insu- 
lating walls— never with varying degrees of 
quality. 

This fact, based upon logic and proven by 





experience, compels wonder and surprise at the 
numerous grades of rubber insulation still em- 
ployed by many manufacturers. 

We make but one grade of insulation 


OKONITE 


It is the acknowledged best. 











| THE OKONITE COMPANY 
253 Broadway, New York 















































HEANY 


Pure Asbestos Insulation 


Superior for Armature and Field Coils of Railway, Crane and 
Rolling-Mill Motors; for Arc Lamp Coils, Lifting Magnets, 
Transformers, etc. For all Electrical Appa- 
ratus subjected to overload, it has no equal. 


Armature and Field Coils 


Insulated with our Pure Asbestos Insulation for all Electric 
Railroads, Electric Cranes, etc. 





FIRE-PROOF COILS (01 machinery subject to heavy 


overloads or high temperature. 
HEAVY, PURE ASBESTOS INSULATION MAKES THEM SAFE 
WRITE FOR SAMPLES AND PRICES 





25 Broad St 


Heany Fire-Proof Wire Co. 50Ysrn 
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SOMETHING NEW 
MAGNET WIRES 


ENAMELITE — SILKENITE — COTTONITE 


Trade-Mark Trade-Mark Trade-Mark 











These wires have long passed the experimental stage and are now being 
used by leading apparatus makers with remarkable results. ‘They are 
moisture, acid, oil and flame proof and have very high dielectric strength. 


Manufactured Only by 


THE ACME WIRE CO. 


NEW HAVEN, CONN. 


26 Cortlandt Street, New York 
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Insulated Wires and Cables. 


AERIAL UNDERGROUND === SUBMARINE 


Kerite lasts. 

Efficiency is what you want. 
Results count. 

Initial tests are interesting, but 


Time is what tells. 


Experience says 
““KERITE”’ 
Ask the People Who Have Used It 


KERITE INSULATED WIRE & CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Hudson Terminal, - - 30 Church Street, NEW YORK 


Western Representati 


WATSON INSULATED WIRE COMPANY 
Railway Exchange, Chicago, Ill. 














14 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 55—No. 24 














“The Recognized Authority on Wiring and Construction” 


The Electrical Journals of the United States, Canada and England 


~ 191,500 Sold 


By H. C. CUSHING, Jr. 


Member American Institute of Electrical Engineers; formerly Electrical 
Inspector for Boston Board of Fire Underwriters and 
Underwriters’ Tariff Association 


of New York 


15th Year 15th Edition 


Wiring 
is the only book on Electric Light and Power Wiring and Con- 
struction endorsed and recommended by every Board of Fire Un- 
derwriters in the United States, because it is the only one kept 


strictly up to date and revised every year in accordance with every 
rule and requirement of the 








National Electrical Code 


which it contains, explained and illustrated. The 1909 Edition 
has been completely revised and rewritten from the first to the last 
page, and contains new illustrations, tables and diagrams in accord- 
ance with the latest and best practice. 


“it settles disputes and, if referred to before wir- 
ing, prevents disputes.” 


Pocket Leather 
Size 7 - Cover 


ELECTRICAL REVIEW PUBLISHING CO. 


Exact Size The Western Headquarters for Electrical Books 


507 Marquette Bidg., CHICAGO 


“The Best Book on Wiring Ever Produced” "We avec. 
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MODERN CENTRAL 


STATION NECESSITIES 











0. K. Fuse Block Cover 


These covers are used with cleat or moulding services 
» cover the branch blocks on the line side of the meter. 
Chey prevent current theft by making it impossible to 
off from the bare terminals. vers are also 
pecially applicable for use on discontinued services as 








P. M. Meter Connection Block 


The P-M Meter Testing System is the most modern 
method of installing and testing meters. It is a practical 
solution of a most important problem, viz: full payment 
for energy delivered to consumer’s premises. 

If you are selling current through meters we can not 
only effect a 15 per cent to 50 per cent saving in meter 
testing expense, but can also materially increase the 
meter income. We have issued a meter testing book 
which should be in the hands of every man interested in 
meters. This book will be mailed upon request. 





Pittsburgh Transformers 


When considering the purchase of transformers it is 
well to remember that the Pittsburg represents a special- 
ized product and embodies all that this implies. 

Intense specialization on a single product with the 
facilities to investigate, test and immediately adopt any 
advance or improvement in the transformer art, has re- 


every connection is sealed against unauthorized tamper- 
r, sulted in a product which is unequalled both from a 
mechanical and an electrical standpoint. We have a 


very interesting price proposition to offer you on trans- 
formers. 


K. Covers’are made to fit standard blocks catalogue 
Nos. ast 8042-62199. It is a low_ priced device 
which will save ‘many dollars for the Central Station. 
Ask for bulletin. 


WE MAKE NO CHARGE FOR BOXING AND CARTAGE, EXCEPT FOR FIXTURES AND GLASSWARE 


Crutral Clectrir Company, 


264-270 Fifth Avenue 
CHICAGO 





















































24 Years Experience 


in putting wires underground 


Use tools that will do the work right—You pull the wire, the machine 
does the rest. We make the only machine in the world for threading 
electrical conduits. 


We also make SCREW RODS, FISH WIRE, CABLE JACKS, 
‘CABLE WINCHES, TAMPING BARS, REELS, MEASURING 
REELS, CONDUIT CLEANING TOOLS — everything for Under- 


ground Construction. 


Cope’s 
Quick Coupling 
Conduit Rods 


Thousands in use and growing 
more popular every day. 


No Lost Motion 


Made in 3 or 4 foot lengths. 
Couplings are of steel. Sticks of 
hickory. 


Cope’s 
Cable 
Rack 


Strongest and most convenient 
made. 


Any arm or cable can be removed 
without disturbing the others. 
Each arm made for 1, 2 and 3 
cables. 








WRITE FOR INFORMATION 


T.J.COPE 3244No.15th st. Philadelphia 


Manufacturer of all kinds of Underground Construction Tools, Conduit Wiring Machines, Conduit Rods, 
Cable Racks, Manhole Capstans, Winches, Reels, Special Steel Rope for Drawing Cable 
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Prevention of electrolysis is a most important consideration in selecting a 
conduit. 


Orangeburg Fibre Conduit 


is an absolute safeguard from electrolysis. The following test was made by the 
Key Engineering Company, Ltd., Manchester, England: 

**A wooden trough, about 3 x 3 feet cross-section, was filled witn 
earth in which three specimens of Stoneware Conduit and one of 
Sleeve Joint Fibre Conduit were embedded, the ends of the conduit 
projecting some 6 inches beyond the earth. All joints were care- 
fully made, the instructions given by the makers of the respective 
conduits being followed in each case. Lengths of lead-covered cable 
were laid in each conduit, the lead sheathing being connected to the 
positive conductor of a 500-volt supply. An earth plate, laid at the 
bottom of the trough, was connected to the negative. The pressure 
was left on for about four weeks, the earth being daily saturated 
with water. At the end of that period the cables were withdrawn 
from the conduits, and it was found that all cables laid in Stoneware 
Conduits had been badly attacked by electrolysis, particularly opposite 
the joints, whereas the cable laid in Fibre Conduit showed no evidence 
of electrolysis or of being otherwise injured.” 

“The destruction that took place in one month under a pressure 
of 500 volts would occur in about 10 years under a pressure of, say, 
4 volts.” 


Write for the Conduit Book and get other interesting and valuable data—learn of the con- 
struction of Orangeburg Fibre Conduit and its cheap installation, etc. 


The Fibre Conduit Company 


Main Office and Works: Orangeburg, N. Y. 
New York City Office: 103 Park Ave. 
Chicago Office: 1741 Monadnock Building. 
Bryant Zine Co., Dealers for Signal Work, 158 West Van Buren St., Chicago. 
S, B. Condit, Jr., & Co., 76 Batterymarch St., Boston, Mass. 


San Francisco, Cal. 
Pierson, Roeding & Co. } Los Angeles, Cal. 
Seattle, Wash. 


McClary-Jemison Machinery Co., Birmingham, Ala. 
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IN LESS TIME THAN 
IT TAKES TO TELL IT 


The BOSSERT UTILITY BOX can 
be adapted for all conditions 
of open work wiring. One box serves all pur- 
poses. No other box made can equal it for 
convenience and adaptability. 


Do you want more information? 


Bossert Electric Construction Company 
Utica, New York 




























_— “PATTERSON” 
Standard Floor Box and Receptacle 
6 Amp. No. 3000 
—250 V. List price, $4.00 — eng 50%. The 
quickest cut in Floor Box 
Try the‘ ‘PATTERSON™ ONCE and you'll 
— specify it 
T ALL JOBBERS, or of the manufacturers. 
"pea & PATTERSON 
23 Murray St. —27 se eg St. 
New York, U.S.A 














AMERICAN ELECTRICAL HEATER CO. 
DETROIT, U.S. A. 


We Manufacture the “AMERICAN STEEL-CLAD”’ Irons and 
Every Other Electrical Heating Device That is Practical 














FANCLEVE FITTINGS 


FOR. 
Conduit, Cable and Moulding Construction 
Write for Catalogue 
FANCLEVE SPECIALTY CoO. 
Successors of JOHN L. GLEASON 
JAMAICA PLAIN, - od - MASS. 























DID YOU SEND FOR FREE SAMPLE OF THE NEW 


ERGSS 


WATERPROOF INSULATED —— STAPLE? 
If not send for it now. You will be interested. 
JAMES GOLDMARK, Gen, Sales Agent, 81 Warren Street, NEW YORK 
































The Day of Overhead Wires is Past 


Modern improvement 
puts them underground 


ancmar: Ge M. GEST  citicanc: 


CHICAGO 277 Broadway New York and Engineer 

















THE PARAGON GROUND CONE 


Ideal for grounding. Lightning Ar- 
resters of all kinds. It’s: filled with 
charcoal and keeps the surrounding 


; earth moist, ALWAYS. 
_ F. W. PARDEE, Mfr. 48 Fifth Ave., Chicago, Ill. 




















ON 


“Rooke ry~ thicago. 
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THE VERY BEST MECHANICAL PROTECTIONS FOR ELECTRIC WIRES. 
Approved by the Underwriters. Sold by All Electrical Jobbers. 





“EVERLASTINGLY ON THE JOB.” FOR EVERYDAY USE. 


Gwin Gautar Joo | Jutz Metal Molding 


The Ideal Flexible Conduit. The Practical Metal Molding. 























Fishes Easily — Thoroughly Flexible Always. A Compact, Complete and Continuous Raceway 
Weatherproof—Waterproof—Fireproof. For Electric Wires with Fittings for 
Resists Abrasion—Will Not Collapse. Every Detail of Construction. 











The Original e ID Bends Easily. 
Enameled Steel Conduit. LE CTR OD UC Enamel Will Not Crack. 





AMERICAN CIRCULAR LOOM CO. 


BOSTON, MASS. 


New York: R. B. Corey Co., 39 Cortlandt Street Chi : James Wolff, 309 S. Desplaines St. 
San Francisco: John R. Cole Co., 766 Folsom St. New Orleans: John SB Black, 623 Audubon Bldg. 
Atlanta: F. M. Byrne, 1509 Candler Bldg. . 
REGISTERED REGISTERED 
































GREENFIELD FLEXIBLE STEEL- 
ARMORED CONDUCTORS 


Greenfield BX Conductors are 
used extensively throughout the coun- 
try for practically all classes of work. 
They are especially desirable for the 
wiring of existing buildings, as they 
afford a ready means of installation 
without effacement. 

For wiring in breweries and pack- 
ing houses, and for certain classes of 
underground and submarine wiring, 
the lead-covered Steel-Armored Con- 
ductors (BXL) are superior to any 
other material. 

Our well-known Greenfield Flex- 
ible Steel Conduit is now made in 
Double-Strip and Single-Strip types— 
the latter type being especially designed 
for fireproof construction work. 

We also make a complete line of 
boxes, fittings and tools. 


DESCRIPTIVE —, >. 4246 SENT UPON 














Washington Hall, Jacob Tome Institute, Port Deposit, Md., wired with “BX” Conductors. 


SPRAGUE ELECTRIC COMPANY 


GENERAL OFFICES - - £527-531 W. 34th Street, New York, N. Y. 


BRANCH OFFICES; 
Chicago St. Louis Milwaukee Boston Baltimore Philadelphia Pittsburg Atlanta New Orleans San Francisco Seattle 
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BINCAREMIARR SIE 


INCANDESCENT LAMPS 


A Lamp for Every Service. Best Service from Every Lam g: 
Tungstens- -Tantalums-Gems-Imperial Carbons: -Fungsten&Carbon Miniatures 


‘BRYAN—-MARSH COMPANY 


Chicago, Ill. Central Falls, R.I. 
Branch Offices: New York, Minneapolis, Cincinnati, Denver, Oakland 

























We Buy Burned-Out Lamps 


Renewed Lamp? Yes, and Good Best Renewed Lamps 
as Any. New One NINE CENTS 


Do not throw your burned-out lamps away. Let us refill them for 
you. We will save you from 6c. to 8c. a lamp. 


Give us a trial and see for yourself 


SAFETY ELECTRIC CO., 33 Michigan Ave., Chicago, Ill Boston Incandescent Lamp Co., Danvers, Mass. 








Efficiency Sly W.P.C. 









































pARTICULARLY ADAPTED To EASILY APPLIED, DURABLE ggg —— . 
/BLUE, YELL 


cpa R RADIANS ‘LACQUER 
| i \\ Ve 
FROSTING Vieira RADIANT 


IGHT 
R. SOFT L PA. 
PRODUCING A CLEA SUPPLIED BY ALL 


THE Soom | | PHOTOMETERS 


White Light for Color Matching 


cEN,ORANGE, PURPLE. 























































The only light actually reproducing daylight. Practical and easy to use. Accurate and direct reading 
Yellow Light for Large Areas Send for catalogue and net prices 
The most advanced and economical illuminant. 
iia ee ee Dwyer Machine Co ge Lynn, Mass 
| MOORE ELECTRICAL co. NEWARH, N. J. 4 — 











THE 
EXCECLO ARC CAMP 


fate) ) :\s ) 


NEW YORK: 30-32 E. 20th Street % he CHICAGO: 118 W. Jackson Boulevard 











HEADQUARTERS FOR THE BEST OF EVERYTHING IN 


ELECTRIC LIGHTING SUPPLIES 





Wires Cords Cables Cut-Outs Arc Lamps Switches Globes 
Sockets Brushes Dynamos bs namo Parts Cored aan Solid Carbons Electric Fans 
Electric Heating and Cooking Utensils Motors LO Lamps Electric Portable Lamps for Office Use 


Miniature Decorative a all kinds of Incandescent Lamps 


COMMONWEALTH EDISON COMPANY 


ELECTRIC LIGHT AND POWER 
Telephone Randolph 1280 Edison Building, 139 Adams Street, CHICAGO 
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Hawlhorz 


TRADE MARK 


TUNGSTOLIERS 


Copyrighted. _ 
Licensed by the Tungstolier Co. 
Cleveland, Ouio 


Solve the Tungsten Lamp Problem 


In the factory or shop office, where constant vibration from ma- 
chinery has heretofore rendered the Tungsten Lamp impractical, the use of 
“Hawthorn” Tungstoliers with the 


ANTI-JAR LINK SUSPENSION 


prolongs the life of the lamp and aids in economical lighting 
Made in 1, 2, 3, 4 and 5-light fixtures in all finishes 


Special Discounts to Dealers, Contractors and Central Stations 





The Western Electric Company has equipment for every electrical need 


Westorg —agell 


COMPANY 


>» pew ro, Etisvere, Cpcenet, Ww Our N H pe as City Dalles, oes ee, cit 
> jladelphia, icago, — 8, rite arest ansas City, n Francisco, tt ke City, 
en y Boston, seiinesatna’ Atlanta — —_ Denv Los Angeles, Omaha. 





PA Antwerp, London, ; 
PAN “P Northern Electric and pete in oe Co., ’ Ltd. Bell Telephone Masnahieniaing Co. Western Electric Company. 
Q 


Berlin Paris, 
Telephon Apparat Fabrik, E. Zweitusch & Co. Societe de Materiel Telephonique. 
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Columbia Carbon Filament Lamps Columbia Tantalum Lamps 


All types All types (2 watts per C. P.) 


Columbia Gem Lamps Columbia Tungsten Lamps 


All types and wattages (14% watts per C. P.) 





40, 50 and 80 watts (2% watts per C. P.) 


Based on the above we solicit your orders for shipment from stocks carried at our Factory and branch offices. 


Write for proposition covering your yearly requirements of all types of lamps. 
If under contract for carbon filament lamps, we can furnish Tantalum and Tungsten lamps at your carbon filament 


lamp contract discount with an extra 10%, when ordered in standard package quantities. 
We solicit your Fall orders. 


The Columbia Incandescent Lamp Co. 


Main Office and Factory, 2115-17-19 Locust Street, ST. LOUIS, MO. 
BRANCH OFFICES 





Established in 1889 








NEW YORK, Taylor Building, Room No. 406, 225 Fifth Ave. PHILADELPHIA, 1221 Real Estate Trust Building 
CHICAGO, 264-270 Fifth Avenue MINNE POLIS 1044 Security Bank Building 
BOSTON, 170 Purchase St. MEMPHIS, 26 Randolph Building 

DALLAS, Wilson Building 


Economy Lamps 


and Lighting Satisfaction are Synonymous 








Economy Prices Insure Reduced 
Lighting Expenses 


Economy Deliveries Avoid Loss and Delay 


Economy Guarantees Absolutely 
Protect You 





Get in Line on Economy 


THE ECONOMY ELECTRIC COMPANY — 


WARREN, OHIO 
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E GUARANTEE to produce direct elie ae tthe we 


YV crease of your business through our proposition in Tungsten 
aad Tantalum Lamps. 


Rack of our proposi- 
tion is the worth of 
years of experience 
in handling electrical 


conditions. 


We offer you this ex- 
pert knowledge in es- 
tablishing your light- 
ing business on a 
profitable basis. 


We solicit your in- 


quinies. 


BANNER 








We want to increase 
your business. The 
profit is one of mutual 
interest. Your results 
are also ours. 


We can give you 
great assistance in 
your selling campaign. 


Do you want business 
and more of it? 


White for details. 


New 25 Watt Tungsten 100-125 Volts A M \ 


1 to ( Watts per C. P. 











The Banner Electric Co. 


YOUNGSTOWN, OHIO 
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A COMPARISON 


The ease of stocking and handling Folding Tungstoliers has reduced to a shelf proposition what 
formerly required warehouses and workshops. The accompanying illustrations need little comment 
to show the advantages of THE NEW TUNGSTOLIER WAY over the old Fixture Way. 


THE NEW TUNGSTOLIER WAY 


NO WORKSHOP 
REQUIRED 


No Stock Pieces 
or Lost Parts 


No Iron Pipe 


SHOP LABOR 
CHARGES 
NONE!! 


Cost to deliver on 
the Job 
5 CENTS 


Folding Tungstoliers are shipped in cartons, wired and assembled, ready to install. 


OLD FIXTURE WAY 


COMPLETE 
WORKSHOP 
REQUIRED 





Pieces and Parts 
Needed in Stock 


Iron Pipe Fittings 
SHOP LABOR 
CHARGES 
? 





COST to DELIVER 





ON THE JOB 
Bx, «2? 


THE TUNGSTOLIER CO. 


CLEVELAND, OHIO 


NEW YORK DALLAS CHICAGO TORONTO 


emacs 























December 11, 1909 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 











GOING UP! 


and staying up in hundreds of installations 
where reliable, efficient illumination is needed. 








Are Lamps 


have quickly demonstrated their superiority over 
all other enclosed arcs, and are being installed 
in constantly-increasing numbers. 


Our artistic catalog, just off the press, des- 
cribes them in every detail. 


Shall we send you a copy? 


SUNRAY ELECTRIC 
LAMP MFG. CO. 


109 West 42d Street, New York 






































The standard 
_ highest grade 
carbon for all 


types of arc lamps 


HUGO REISINGER 


Sole Importer 


11 BROADWAY, NEW YORK ' 


























The Dark Days Are Here 


And factories are running over 


Flame arcs are the greatest 
light producers of the age. 


The A B Regenerative 
Flame Arc with 70 hours 
life on one trim of carbons 
and other exclusive features 
is just the lamp for you. 








Direct or Alternating Current 
Don’t Hesitate, Write Today 


THE ADAMS-BAGNALL ELECTRIC CO. 


CLEVELAND, O. 
New York Office 


143 Liberty Street 


Chicago Office 
303 Dearborn Street 
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Design 
No. 32701 


Design 
No. 33105 


ELMER P. MORRIS CoO. 


Suite 1216, 90 West St. 






Design 
No. 32650 











Design 
No. 37905 





LAIN and Ornamental 
Iron Poles, Brackets and 
Fittings for Tungsten and 
Arc Lamp suspensions. We 
have over 450 different de- 
signs to select from. We 
make Poles and Brackets to 
meet any requirements from 
a plain device at a moderate 
cost to devices costing 
$300.00 each. 
Let us have your require- 
ments and we will submit 
designs to meet same. 











NEW YORK 

















— 4% eatin ie.t 
Pp VMTN, al 


= HAUL 
IHL 





The ALBA FLAMING ARC 


is the most suitable, because the most 
efficient, for broad light distribution. 

No prismatic glassware needed, as the 
vertical flame produced by the vertical 
flame carbons has its maximum intensity 
under 30 degrees from the horizontal. 

No breakage of carbons; quick, very easy trimming. Write for Alba booklet. 


CHARLES L. KIEWERT CO. 


NEW YORK MILWAUKEE SAN FRANCISCO 
39 Cortlandt Street 114-116 Huron Street s 195-197 Fremont Street 


CHICAGO T. LOUIS 
110-112 S. Clinton Street 207 N. 12th Street 
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of the new line of Cutler-Hammer Push- 

Button Specialties has evoked more en- 
thusiastic commendations from the electri- 
cal trade than were ever before called forth 
by an improvement in switch mechanisms. 
It is, in fact, the first radical innovation 
that has been made in years. All other 
switehes are more or less alike in principle 
and consist of from 30 to 40 separate parts, 
but here—at last—is something new in 
principle and so simple in construction that 
those who have examined it are inclined to 
believe not only that a great step in ad- 
vance has been taken, but that the acme of 
simplicity in switch construction has been 


[' may be safely said that the mechanism 


reached. 
ok * * 


Imagine a switch mech- 
anism that consists of only 
three moving parts—a 
mechanism that is snappy 
and positive in operation 
and absolutely new in 
principle. If you can’t 
imagine it ask us to mail 
our “silent salesman”—a 
little working model of 
this new switch mechan- 





10-ampere porce- 
lain pendant 
switch 


ism. 


Bear in mind that in addition to the sim- 
ple mechanism these switches and sockets 
possess a number of other advantages: 

For one thing, they are made of porce- 
lain—a non-corrosive and non-conductive 
material. This means that : 
they will not tarnish like 
ordinary metal switches 
and sockets, nor is the 
user subjected to the risk 
of accidental shock while 
handling them, since all 
current-carrying parts are 
effectually insulated by the 
outer covering of porce- 
lain. 





6-ampere porce- © 
lain pendant 
switch 


All of these devices are self-indicating, 
the position of the button showing whether 
the circuit is opened or closed. 

Liberal space is provided for knotting 
the flexible cord and the removal of a single 
screw gives access to the interior of the 
switch, facilitating the wiring of these 
devices, 





PUSH-BUTTON 
PORCELAIN 
SPECIALTIES 


The Switches with the Simple 
Three-Piece Mechanism 


Descriptive Booklet and Price List 
on Application 


“Revolutionary in its nature.”—lec- 
trical Review. 


“One of the most compact and inge- 
niously arranged circuit switches that 
has been produced.” Alectrical World. 


The fire glaze used on the 
porcelain is practically inde- 
structible, while the choice 
of colors afforded is such 
that one can select a shade 
that will harmonize with al- 
most any surroundings. The 
standard glazes are Plain 
White, Ivory Tint, Wood 
Brown and Neutral Gray. 
Special glazes can be furnished to order. 





Brass cap pen- 
dant switch 


Two features of the molding switch are 
worthy of special mention. These switches 
are made exactly the same width as stand- 
ard molding and are provided with caps de- 
signed to hold a small label. Their size 
makes it possible to install a number of 
these switches side by side without leaving 
space between the lines of molding, while 
their shape permits the 
capping to be cut off 
square instead of hav- 
ing to be whittled out 
to fit the switch, as in 
the case of round base 
switches. When _  as- 
sembled in gangs the 
label holder provides a 
place for a word or 
number indicating the 
circuit controlled by each switch. For use 
singly, molding and surface switches with- 
out label holders can be furnished. 





Push button mold- 
ing switch with 
label holder 


, In the case of the lamp 
socket the substitution of 
the Push-Button Mechan- 
ism for the old-fashioned 
key commonly used results 
in a device that is not only 
more symmetrical in ap- 
pearance, but which is ad-. 
mirably adapted for use 
with Tungsten or other 
lamps possessing a deli- 
cate, fragile filament, since 
the Push-Button Mechan- 
ism operates without tilt- 
ing the lamp out of its normal vertical 
position or subjecting the filament to sudden 
jars. This socket has the same working 
parts as our 6-ampere switches, and there- 
fore opens and closes the circuit with a 
much quicker and more positive snap than 
any other socket, besides having a much 
larger current-carrying and breaking capa- 
city. 





Push-button porce- 
lain pendant 
socket 


* * # 


In conclusion, particular attention is 
called to the two-circuit pendant switch— 
the only switch of its kind on the market. 
A single one of these 
switches may be used 
to control two separate 
circuits in any of the 
standard clusters, or to 
control two separate 
groups of lights, or the 
switch may be so con- 
nected that one push- 
button controls’ the 
lights and the other 
button some other elec- 
trical device—such, for 
instance, as a fan. 
Many other applications of this two-circuit 
switch will readily occur to those familiar 
with electrical installations. 





Two-circuit pendant 


switch. Porcelain 
body, brass cap 


* * * 


Cutler-Hammer Push-Button Specialties 
can be secured from leading jobbers 
throughout the country. Descriptive Book- 
let and Price List mailed on application to 
the manufacturers. 





THE CUTLER-HAMMER MFG. CO. 
Milwaukee, Wisconsin. 


New York Office: 
Hudson Terminal (50 Church St.) 


CONGUE S oa ave dacdcadan Monadnock Block 
ROIs gn ciicen aes ctecesee8 176 Federal St. 
PRs oa dh tonnes Farmers’ Bank Bldg. 


Pacific Coast Agents: Otis & Squires, 
111 New Montgomery St., San Francisco. 
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50 Church Street, NEW YORK 


A.C. & D.C. 


Precision Instruments 


FOR 


Testing Laboratories 


Complete Meter Testing Outfit for 
A. C. & D. C. Meters 


A most complete line of 
Scientific and Technical 
Electrical Measuring Instru- 
ments of all kinds. 


SIEMENS AIR OZONIZERS 


for the purification of air. 


WATER STERILIZATION 
by means of Ozone for Cit- 
ies, Houses Hospitals, Res- 
taurants, I heatres. 


Write for Particulars. 


Every prominent laboratory is a refer- 
ence for Siemens Instruments 


AGENT FOR MEASURING INSTRUMENTS 


JAMES G. BIDDLE, "Sweet" Philadelphia 
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FIGURE IT OUT 


and see what this means to you. A new flush push-button 
detachable switch. The porcelain box and mechanism in 
separate parts. The box can be installed during completion 
of the building and the mechanism whenever conditions are 
suitable. This means a switch as perfect when installed as 
when it left the factory—free from dirt, not corroded, a 
money and time saver. Are you interested ? 


WRITE FOR INFORMATION 


METROPOLITAN SWITCHBOARD CO. 
540 West 22d St., New York 







































The I-T-E CIRCUIT BREAKER is en- 
dowed with intelligence. If you know what 
you want to do, we can tell you how to do it. 
It is important to get the right circuit-breaker 
in the first place; the next thing 1s to connect 
it up the right way in the right place—then 
let it do its work. We guarantee the result. 


THE CUTTER CO., PHILADELPHIA 
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1910 SHOW WILL BE A RECORD BREAKER 


Seventy-five Per Cent of the Space Now Sold 


Two TRI C AL This# 
Hundred Is The 
Thousand | Show That 

HOW = 














Visitors 


| Last Year SF ay 


COLISEUM, JANUARY 15-29, 1910 


Acknowledged the Most Successful Electrical Trades Exposition in America, Covering the Entire 
Field of Electrical Science, Industry and Invention. 





Business 























For Rates of Space and any other information, apply to the 


ELECTRICAL TRADES EXPOSITION COMPANY 


HOMER E. NIESZ, Manager 115 DEARBORN ST. (Bank Floor), CHICAGO Telephone, Randolph 1095 
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ak the Man: Whe Teets The 


He can tell you some things about meters that you won't learn 
from advertising or salesmen. 

He may not be able to explain why but he can tell you which 
meters are always accurate. no matter where they are located. Which 
ones are most substantially built and last longest. 

Nine cases out of ten he will say they are 


Fort Wayne Wattmeters 


and they cause the least trouble and the fewest kicks from the consumers. 

These points are all worth considermg when you buy meters, 
especially as they don’t cost any thing extra. 

If you want to know the reasons why our meters are so popular with the man 
who tests them and the consumer, send for our Bullen 1053 B. 

We had «# printed to convince men just like you and we will send it free as 
soon as we hear from you. or 


Fort Wayne Electric Works 


1410 Broadway, Fort Wayne, Indiana 


Atlanta Grand Rapids New Orleans St. Paul 
Boston Madison Pittsburg St. Lows 
Cincinnats Milwaukee Philadelphia San Francisco 


Chicago New York Seattle Syracuse 


AP es. 
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| * Eck Dynamo & Motor Co. 
F Belleville, N. J. 
19 Murray St.,New York 12 Sherman St., Chicago 


High-Grade Direct Current 
Dynamos and Motors 


Constant and 
Variable 


Speed 
Motors 


or to 20 H. P. Bulletins sent on request. 























WE MANUFACTURE 


POLY-PHASE MOTORS 


7 % to 100 H. P. 
CONSTANT OR 
Bulletin No. 12A VARIABLE SPEED 


The Richmond Electric Company 


Richmond, Virginia 








Small Buffing-Motor 
Of Superior Electrical and Mechanical Design 


Direct-Current Motors from 34 H. P, to 30 H. P. for every requirement. Motor 
Generator Sets, Rotary Converters, Desk and Ceiling Fan Motors. 


The PEERLESS ELECTRIC COMPANY 


Factory and Main Office: Warren, Ohio 
Chicago: 315 Dearborn St. New York: 130 Ww. 25th St. Branchesin all principal cities. 
“Peerless Motors Are Good Motors.”’ Send for Bulletins 


QI» 


O NOT forget that we are perfectly 
qualified by LONG EXPERIENCE to 
D® ea what is Best in ELECTRICAL 
EQUIPMENT of Machinery or Complete 















































WE MANUFACTURE 


Single-Phase Motors 


For any Commercial Voltage, any op Between 25 and 
140 Cycles, Horizontal, Vertical, and Back- Types. 
They are Self-Starting Under Full Load. 4 to 30 H.P. 


CENTURY ELECTRIC CO. 


19th and Olive Streets ST. LOUIS, MO. 

















Emerson Small Motors 


Small motors of all sizes 1-40 to 1-2 horsepower, single- 








Factories. phase or direct current. For all kinds of service. 
A hundred types and windings regularly in stock at St. 
— BROS. & CO. Louis and New York. Special types developed for special 
rn Office 1400 WEST ADAMS STREET machines. Small motors for all purposes. Write for printed matter. 
136 neues a New Y font city’ CHICAGO, ILL. 





The Emerson Electric Mfg. Co. i.t"'titfce: so church St., New York city 
































Established 1875 





Ccmbination of 


1 Stow Flexible Shaft 


and Multi-Speed Motor 


Practically dustand water proof. For Portable 
Drilling, Tapping, Reaming, Emery Grinding, 
etc. Write tur Catalogue and Prices. 


Stow Mfg. Co., Binghamton, N. Y. 





ManufaCturin&’ Company, St. Louis, Mo. 


Atlanta, Empire Bldg. Minneapolis, Security Bank Bldg. 





































Boston, 110 State St. Montreal, Bell ae Bldg. pel erenh huewie. a eel 

Charlotte, N. C., Trust Bldg. New York, 50 Church St. & Co., 8 Queen Victoria St.,London, Eng. 

Chicago, Marquette Bldg. Philadelphia, Real Estate Trust Bldg. 

Cincinnati, First National Bank Bldg. Pittsburg, Lewis Block. 

Cleveland, New England Bldg. St. Louis, 6400 Plymouth Ave. 

Denver, Ideal Building. San Francisco, Balboa Bldg. 

Kansas City, 1113 Wyandotte St. Seattle, Pacific Block. ca 

Los Angeles, 326 S. Los Angeles St. Sioux City, 515-517 5th St. ectric an ir S 
e a e 






Made for D. C. or A. C. 


8 SIZES, TO DRILL UP TO 
2" IN METAL 
SENT ON TRIAL 

THE U.S. ELECTRICAL TOOL CO., CINCINNATI, OHIO 














Sa Let Us Ship You a Trial Order 
ea" Of RAILWAY MOTOR BRUSHES made 
ay by new process. Grade H, grade H-1 
S grade H-3, grade H-8. Different grades 
aN for different conditions. With a record 
made possible ‘by the use of of 30,000 to 50,000 miles, according to 


New Process Noiseless Pinions | conditions. 
They will mesh accurately with SPEER CARBON co., St. Marys, Pa. 


our old metal geare, wear like 
ron, reduce vibration, elimi- 
mate noise. 


The Ideal Motor Drive 
Write for Catalog 


THE NEW PROCESS RAW HIDE CO. 
Syracuse, N. Y. 
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Efficient 
Dependable 


Economical 





Row of C-W Form L Motors. 


The best class of customers can 
be gained only through the medium 








Easy to handle 


and install. 





Fine operating 


qualities. 





Sign Lamp 
TRANSFORMERS 


Save 75% in the maintenance cost of Electric Signs, making practical the use 
of the new high-efficiency tungstens, using 1.25 watts per candle power in place of 4.8 
or 5. Not auto-transformers, but instruments complete in every detail, of most 


of first-class machines. C-W appa- 
ratus has proved its standing by 22 


years of successful application. 


OTHER PACKARD PRODUCTS: 
Insulating Cloth, Bias Insulating Tape, 
Insulating Varnishes 


The Packard Electric Co. 


315 Dana Avenue, Warren, Ohio 


CROCKER- WHEELER COMPANY 


Ampere, N. J. 

























































Sole Manu- 
facturers of 


C&C 
Apparatus 





This cut shows two 
of three 150-HP-C & 
C MPL motors driving 
air compressors and in- 
stalled in the Battery 
shaft station, New 
York, of the East 
River Tunnel. Two 
motors of the same 
type are installed in 
the Remsen Street 
station, Brooklyn. 


C & C apparatus was 
chosen because of its 
reliability. 
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Weatherproof Receptacles 


No. 306 


An inexpensive porcelain recep- 
tacle for outdoor or indoor work. 
Metal shades attached by clamp- 
ing ring. No shade holder or 
canopy necessary. Especially 
adapted for porch-lights, railway 
platforms and corridors. 


Write for Prices and New Bulletin No. 920. 








This is a “Triumph” 
Induction Motor 


They operate even better 
than they look 





: + [=)= RA — Tnumph Electric Co. 


Lake and Desplaines Streets - - Chicago Cincinnati, Ohio 





























Copies printed to date, 12,000 


PRACTICAL 
ELECTRICITY 


I TVCLAND ARMATURE WORKS 





Complete Stock of all Electrical Books on Hand 





Fourth Edition, Price $2.00 Delivered 


ELECTRICAL REVIEW PUBLISHING COMPANY 
The Western Headquarters for Electrical Books 


A School Within Itself 


There are XX chapters of subjects carrying you from 
the fundamental principles of electricity on through the 
various branches to a point where the careful student com- 
prehends the complete designing, care and operation of a 
dynamo or motor. Each subject is carefully written and 
to the point. After a student studies a subject, he is ques- 
tioned on that subject in such a manner as to bring clearly 
to his mind the points he needs to know regarding same. 
A DICTIONARY in back of book will enable him to 
learn the meaning of any electrical word, term or phrase 
used in this book as well as hundreds of others in common 


use. All required tables necessary in the study are in it. 











For Sale By 





507 Marquette Building, Chicago, Ill. 
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Save 50° In Lamp Renewals 


Unsteady voltage of lighting circuits means a large increase in lamp renewal costs. See what 
actual figures show as the effect of over-voltage. An average increase in voltage of 5% from 
normal half the time decreases the life of an ordinary 
incandescent lamp more than 50”. 


Yet the unregulated or hand regulated combined light- 
ing and power station shows just such a variation—is 
getting just about half the useful life of the lamps on 
its circuits. 


: 
: 


Leo. 





700 02 «104 (06 108 HO 2 





4OMtAGE 17) Pet CELI 
Type IR Feeder Regulator ~ Curve showing effect of voltage variation on Type BR Feeder Regulator for 
for moderately rapid voltage life of Lamps. rapid voltage fluctuations. 


fluctuations. 


What G.E. Automatic Voltage Regula- 
tors did for One Central Station 


The curves show recording voltmeter records from a typical central station ‘circuit. 
Note how G.E. Regulators kept the feeder voltage steady although the generator 
voltage showed a wide variation. 


The Results: 


Prolonged life of lamps 
Increased sale of energy 
Satisfied customere 


Let Us Tell You More 


Bulletin 4459 shows how G. E. Regulators operate— How they compensate for 
line drop and maintain constant potential at the lamp, irrespective of line and gen- 
erator voltage fluctuations. 





PRA oe ea tee pe 


Write for a copy today 





Principal Office: 


Schenectady, N.Y. 


Chicago Office: Sales Offices in 


Ganmeutee Stile Feeder Side Monadnock Bldg. All Large Cities 
(Unregulated) (Regulated) 2812 
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Lighting Plants. 








“National” 
Vehicle and 
Sparker 
Batteries 


The “National” Grid 
and “National” methods 
to curingtand assembly 
give highest capacity 
and longest life with 
least weight. 








ET 
HOUTQUICULCU UAH 


“National” Car Lighting Batteries 


The “Natinnal” one-piece Plante car lighting plate represents the 
highest development of the art. The lead of the plate is worked to 
its absolute maximum efficiency, electro-chemically as well as 
mechanically. 


UT STON SCC 
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and sustained capacity. 
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For Central Station and Power Work 
The “National” Unit Plate 


The units are “swedged” not plowed or spun, thus 
securing a perfectly symmetrical finished plate. Every 
bit of reserve lead is utilized, resulting in long life 
It is impossible for this 
plate to buckle. We have types designed especially 
for Telephone Service, Railway Signal Work: and 
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American Bridge Company of New York 


General Offices: Hudson Terminal, 30 Church St., New York 


Designers and Builders 
OF ALL CLASSES OF | 


Metallic Structures 





eae eer cet CANDLER BUILDING 
. CONTINENTAL TRUST BUILDING 

. . . . OLIVER BUILDING 

. . . ELLICOTT SQUARE BUILDING 
COMMERCIAL NAT’L BANK BUILDING 
UNION TRUST BUILDING 
ROCKEFELLER BUILDING 
PRAETORIAN BUILDING 
DENVER COLO. EQUITABLE BUILDING 
EAST BERLIN, CONN. ... .. . . BRIDGE BLOCK 
MILWAUKEE, WIS. . . 17th ST. and ST. PAUL AVE. 


Export Representatives: 


ATLANTA, GA. 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO... . 
CLEVELAND, OHIO 
DALLAS, TEXAS . 





BRANCH OFFICES IN THE FOLLOWING CITIES: 


MINNEAPOLIS, MINN. ..... 7th AVE. and 2d ST. 
NEW YORK, N. Y. HUDSON TERMINAL, 30 CHURCH ST. 
PHILADELPHIA, PA. . . PENNSYLVANIA BUILDING 
PITTSBURG, PA. ..... . . . FRICK BUILDING 
PORTLAND, MAINE - + «. . 891 8T. JOHN STREET 
RICHMOND, VA. . . MUTUAL ASSURANCE BUILDING 
ROCHESTER, N. Y. . ache te - » POWERS BLOCK 
SALT LAKE CITY, UTAH :.... DOOLEY BLOCK 
SAN FRANCISCO, CAL. . CROCKER BUILDING 
SEATTLE, WASH. ALASKA BUILDING 
ST. LOUIS, MO. .. THIRD NATIONAL BANK BUILDING 


UNITED STATES STEEL PRODUCTS EXPORT COMPANY, NEW YORK 

















** ARKLESS”’ INDICATING FUSES 


THEY NEVER We will replace free of charge, 

FAIL without words or argument, 

ABSOLUTELY every ‘‘Arkless’’ Fuse that fails 
GUARANTEED p to indicate when blown. 


DETROIT FUSE & MEG. CO., Detroit, Mich. 


German Incandescent Lamp Factory 


Richard Kurtz, Berlin H. 39 Gerichtstrasse 23 
Metal Filament Lamps Carbon Filament Lamps 





For ALL Current Capacities and Voltages 





New York. San Francisco, Birmingham, Dallas, St. Louis 


























SOMETHING WORTH KNOWING 


FUSE MANUFACTURERS FOR 20 YEARS. 
ARE MADE BY SKILLED WORKMEN, SCIENTIFICALLY CONSTRUCTED. LOOK GOOD ON THE OUTSIDE AND ARE PERFECT ON THE INSIDE 


The “Union”’ Fuse has no equal— and merits your specifying ““Union’”’ on your next order 
Don’t Hesitate. NOW is the Time to Buy 


CHICAGO FUSE WIRE & MFG. CO., Chicago and New York 





“UNION” FUSES HAVE STOOD THE MOST SEVERE TESTS 




















Sachs Enclosed Fuses and Cut-Outs are Safe, Sure and Accurate 


They are not thrown together to look the part without other consideration, but are the perfected result of over 15 years of Enclosed Fuse Experience, properly designed and 
constructed, and embody features which make them superior to all prior efforts. 
Innumerable features of superior construction, result in the practical attainment of perfection in 


Be Sure to Note the 
Trade Mark 


Protective Appliances for Any Voltage 


The Best and yet the Most 
Reasonably Priced 


THE SACHS CO., Hartford, Conn. 











It Stands for the Best in 
Enclosed Fuses 


Old and New Code Types 
National Elec. Code Standard Fully 





Approved 
NEW YORK BOSTON CHICAGO ST. Louis SAN; FRANCISCO 
LOS ANGELES NEW ORLEANS TORONTO, CAN. LONDON, ENG. 
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‘The New WESTON Portable Alternating - Current 


Ammeters, Milli-Ammeters and Voltmeters 


are so far superior to those of any other manufacture that THEIR PERFORMANCE 
WILL BE A REVELATION TO USERS OF ALTERNATING-CURRENT APPARATUS. 


@ They are ABSOLUTELY DEAD BEAT and EX- 
TREMELY SENSITIVE. €@ Their indications are 
PRACTICALLY INDEPENDENT of FREQUENCY 
and of WAVE FORM. €@ They are PRACTICALLY 
FREE FROM TEMPERATURE ERROR. €@ They 
require EXTREMELY LITTLE POWER FOR OPER- 
ATION. @ They are REMARKABLY LOW IN 
PRICE. 


Correspondence concerning these New Types 
is solicited by the 


Weston Electrical Instrument Co. 
Waverly Park, Newark, N. J. 





List of Selling Agencies and Branch Offices 





New York, 114 Liberty St. Denver, 1725 California St. Montreal, 13 St. John St. 
Chicago, 1504 Monadnock Blk. San Francisco, Bride Bldg. Toronto, 6 Wellington St. 
Philadelphia, 346 Mint Arcade 82-684 Mission St. Londen, Andrey House, Ely P., 
Boston, 176 Federal St. Cleveland, 314 Caxton Bldg. pit. 88 Ritterstras 

St. Louis, 915 Olive St. Mexico, Cadena 10 Paris, 12 Rue St. Georges 




















Pgs YOUR SWITCH LOVE 


does not have to be interfered with to make up a Panel Cut- 
PASSMOUR STYLE out for a Rotary Switch. These new Paiste Cut-outs take 

the new type single or double Pole Switches of ALL manu- 
facturers. They are Paiste of course, 
just another of these specialties that 
make us ‘“‘the leading specialty man- 
ufacturers.’” 


“‘Paistery’’ (monthly) keeps you 
informed as to all new things. Do 


The New Snap Cap Socket 





Send for booklet No. 550 
showing the Passmour and 





P & S No. 100412, showing Cap raised 


Proctectus Sockets Catalog No. 5190 you get your copy? Let us know. 
PASS & SEYMOUR, INC. H.T. PAISTE CO., Philadelphia, Pa. 
SOLVAY NEW YORK CHICAGO New York Boston Chicago 





























WATT-HOUR METERS 


Don’t try meters on your customers. Try them on us. 
It is much more satisfactory and. much less expensive. 











ELECTRICAL TESTING LABORATORIES 


Electrical and Photometrical 80th Street and East End Avenue Our Facilities are at your 
Tests of Every Description NEW YORK service 
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Colonial 
All Porcelain 
Pot Head 


SIMPLE, LIGHT 
COMPACT AND RUGGED 











(Patent applied for.) 


Consists of only two porcelain parts, finished in brown 
glaze. Nothing to deteriorate, light in weight, instantly in- 
spected and can be used repeatedly. 

__ Standard size fits any cable two or three conductor up to 
14 inches in diameter, and is good for any voltage up to and 
including 6600 volts. 

_ Cost installed complete on pole, at less than 
first cost of other types. 

Write for particulars. 





The Colonial Sign and Insulator Co. 
AKRON, OHIO 











Insulator 
Problems 








@ No matter whether your 
transmission problem be a tel- 
ephone line or a 150,000-volt 
project, you can solve it cor- 
rectly and permanently by se- 
lecting— 


O-B Hi-Tension 


Porcelain Insulators 








q@ Insulator Catalog No. 2-R shows over 30 

standard designs, also Wall and Strain In- 

sulators, Porcelain Tubes, Cross - Arms, 
* Wood and Iron Pins, etc. Copy mailed on 
‘request. 


The Ohio Brass Co. 


Mansfield, Ohio, U.S!A. 








See the 
Teats 

on the 
Petticoat 













Telephone, 
Telegraph, 

Railwey 
Power 











Standard Screw Glass Insulators 


ARE USED BY THE MOST SUCCESSFUL TELEPHONE, 
POWER AND TELEGRAPH COMPANIES IN THE WORLD 









All with the Patent Drip Petticoats 


Est. 1848 Hemingray Glass Co. Inc. 1870 
COVINGTON, KY. 


Factories, Muncie, Ind. 






























BUY 
BROOKFIELD 


Glass Insulators 





STANDARD 


THE BROOKFIELD GLASS CO. 


MANUFACTURERS 
UNITED STATES EXPRESS BUILDING 


Trinity Place, Greenwich and Rector Sts., NEW YORK 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or less 
is one dollar an insertion; additional 
words two cents each, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue, 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 





POSITION WANTED — Technical elec- 


trician with 
eight years’ practical experience on all 
classes of construction and mainte- 
nance work, would take charge of 
lighting plant or accept any position 
with good prospects. Can handle men 
and produce results, Address Box 1201, 
eare of Electrical Review and West- 
ern Electrician, Chicago. 





POSITION WANTED — Opening in hy- 


droelectric 
power development or other active 
branch of electrical engineering af- 
fording broader opportunities than 
present engagement wanted by a tech- 
nical graduate with seven years’ ex- 
perience. Moderate salary if the op- 
portunity is good. Address R. I. H., 
Postoffice Box 339, New York City. 


HELP WANTED 


The rate for “Help Wanted” ad- 
vertisements of forty words or less 
ts one dollar and fifty cents an in- 
sertion; additional words three cents 





each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 


o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 





WANTED — Meter testers to send for 

our new wmeter-testing 
book. giving full information on con- 
necting and testing meters. This book. 
sent free upon request, will enable 
you to increase the efficiency of the 
meter department. Central Electric 
Co., Chicago. 





— Designer, a_ particularly 
WANTED able designer of gener- 
ators and motors, for a leading posi- 
tion in a well-known electrical manu- 
facturing company near New York. 
Address Box 1176, care of Electric Re- 
view and Western Electrician, Chicago. 





— Technical men interested 
WANTED in transformer engineer- 
ing should apply for admission to a 
short preparatory course of shop and 
testing work at this factory. 
recommendation required. J. M. 
more, General Electric Co., Pittsfield, 
Mass. 





MISCELLANEOUS 


The rate for “Miscellaneous” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an inser- 
tion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this of- 
fice not later than Monday, 12 o’clock 
noon, for the next succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 





__A quantity of shop worn 
FOR SALE books in good condition, 
but whose salableness is affected by 
their appearance. We offer these 
books at exactly one-half list prices 
and will quote better prices on quan- 
tities. Write for a list. Electrical 
Review Publishing Co., 507 Marquette 
Bldg., Chicago. 
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Program Clocks 


Are a great modern con- 
venience in schools, col- 
leges and other large 
buildings where auto- 
matic signals are desired. 
- their use any number 
of different bells in any 
number of different 
rooms may be rung at 
any time desired during 
the day. 


ALSO 60-DAY, ELEC- 
TRIC _WATCHMAN’S 
AND FRYING-PAN 
CLOCKS. Send for Cat- 
alogue No. 207. 


The Prentiss Clock Improvement Co. 


Dept. 20 


12 Chambers Street New York City 





WANTED 


SAE CTIONMs FOR Use) 





50 Cts. per Stick $5.00 per Dozen 
For Saie by all Supply Houses, or 
FREE, Sample Stick 






You Who Are Troubled With Sparking 


and Cutting of Commutators to Use 
The only article that will PRE 
BPARKING. Will keep the cooled be 
good condition and PREVENT CUTTING, 
Absolutely Will Not Gum The Brushes 
It will put that high gloss on the commu- 
tator you have so long sought after. 
K. McLENNAN &> CO, 
Sole Manufacturers 
Room 409, Boyce Bldg., 
112 Dearborn 8t., Chicago, 11). 




















FOR SALE 


Controlling interest in an Electric Light, Steam Heat, Ice and Cold 


Storage Plant in a county seat town of 5000 inhabitants, located in Central 
State. Investment ($200,000.00) has been paying yearly dividends for past 
seven years and business increasing rapidly. Plant holds ten-year con- 
tract for pumping water and lighting of streets. 
excellent condition. Address BOX 1200, care of ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, Chicago. 


Plant up-to-date and in 














SUBSCRIBE FOR THE 


Inventive Age 


ONE DOLLAR A YEAR 





Contains index of all patents 
issued each week, and other 


Address 


INVENTIVE AGE PUBLISHING 
COMPANY 


National Union Bldg. 
Washington, - D.C. 


useful information. 





250 Voit Direct Connected Units 

1250 K. W. G. E. d. c. Corliss engine. 

200 K. W. Wghse d. c. Erie Ball engine. 

. W. C. W. d. c. Payne engine. 

W. Triumph d. c. Buffalo Forge Engine. 

250 Voit Belted 

W. Westinghouse 6 pole. 

W. General Electric. 

W. General Electric. 

W. Westinghouse. 

W. Westinghouse. 

A Find for Somebody 

One 85 H. P. Westinghouse 3 cylinder Gas Engine, ready for immediate 
delivery. This engine is in the best of condition, practically new. 
Attractive price will be made. 

Large stock of Motors, Generators, Engines, and Boilers. Correspond- 
ence solicited. 


JOSEPH H. THOMPSON, Jr. 
17 Battery Place, NEW YORK 


8 
ra 


1 
1 
1 
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Back Copies 
of Trade 
Publications 








Trade Paper Filing Bureau 
504 Dearborn Ave., CHICAGO, ILL. 








Complete stock of back copies 
of Technical Periodicals, sets, 
volumes and single copies. 








Prompt Services & Reasonable Prices 
COPIES BOUGHT AND SOLD 




















FOR SALE, 220 D. C. MOTORS 






H.P. MAKE SPEED 
1 2 Fidelity, MP .....cycccccccccvvccce 

1 2  Crocker-Wheeler, y 

28 2 Watson, MP, new 

1 2 Stanley, G. I. 

1 2 Western Elec., 

1 2 Northern, MP, 

1 2% Northern, MP 

1 2% Northern, MP 

1 3 Peerless, MP 

2 3 General Electric ........ceccceeeoes 

12 3 National, MP, new.... oe 

1 3 Excelsior, MP, enclosed 

3 3 Watson, MP .....s..0. oo 

22 3 National, MP, new. .......scccccses 10! 
1 3% Westinghouse, MP, type } 

1 4 Gen. Elec., type C. B.......eeseee 

4 5 National, MP, mew........secceceee 1900 
1 5 Northern, MP, neW........ccccceee 1450 
2 5 Gen. Elec., MP, type C. E......... 1820 


We are willing to ship any motor in our 
stock on 30 days’ approval to responsible 
parties. Send for our Monthly Bargain Sheet 
showing complete stock with net prices. 
Motors rented. Motors sold on monthly in- 
stallments. 


GREGORY ELECTRIC COMPANY 


The Pioneer Electrical Bargain House 
16th and Lincoln Sts., CHICAGO, ILL. 








Motor Troubles 


By E. B. Raymond 
44x7, fully illustrated, $1.50 net postpaid 


we EVER trouble troubles till trouble troub- 

les you” may be a good rule for some 
troubles, but it does not apply to motor troubles. 
You know how trying motor troubles can be, and 
you must be prepared to meet them. 


For many years Mr. Raymond specialized 
in the tracing of motor troubles. He was the 
General Electric Company’s expert in this field 
for a long period. He has covered here all the 
troubles that occur in direct and alternating-cur- 
rent motors, and the book is so arranged and in- 
dexed, that you can find the right solution to the 
difficulty at once. 

Contents:---Starting up. Sparking. Brush Troubles. 
Characteristics of the Induction Motor. Locating Faults 
in Induction Motors. Winding Faults. Balking of Induc- 
tion Motors. Mechanical Troubles. Troubles with Syn- 
chronous Motors. Testing Generators. Testing Direct- 
Current Motors. Alternating-Current Generators. Test- 
ing Induction Motors. 
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DEARBORN WATER TREATNENT 


Prepared always scientifically to meet requirements of each individual case, is essential to the successful and economical operation 
of every boiler room, Cost of treatment per thousand gallons VERY LOW. Gallon of water required for analysis. 


fo) =v -W—4—feo)—-3) ee - Okc Sot | 1 i koy-4 am, Zo) _1>4—: 


ROBT F. CARR, President General Offices and Laboratories, Postal Telegraph Blidge, CHICACO™ 



















+ HE BABCOCK & WILCOX COMPANY, 85 Liberty Street, NEW YORK 


Babcock & Wilcox, Stirling, A. & T., Horizontal, Rust 


WATER TUBE STEAM BOILERS 








Steam Superheaters WORKS: BAYONNE, N. J.; — OHIO Mechanical Stokers 
BRANCH OFFIC 

BOSTON, Delta Building NEW ORLEANS, 533 Baronne Street ATLANTAL cA, Candler Building SEATTLE, Mutual Life Building 

PHILADELPHIA, North American Bldg. DENVER, 435 Seventeenth Street CLEVELAND, New England Building MEXICO CITY, 7 Avenida Juarez 

PITTSBURG, Farmers’ Deposit Nat’! Bank Bldg. SALT LAKE CITY, 313 Atlas Block CINCINNATI, O., Traction Building HAVANA. CUBA, 1161 Calle de la Habana 

SAN FRANCISCO, 99 First Street CHICAGO, Marquette Building PORTLAND, "ORE., Wells-Fargo Building LOS ANGELES, Trust Building 








— 
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HYDRAULIC TURBINES 


Both Cylinder and Wicket 
Gate, giving enormous power, 
are used in hundreds of elec- 
tric power plants through- 
# out the world. . Six pairs 
Francis Turbines, 7,000 H. P. 
per pair in spiral flumes, 
now in course of construc- 
tion to drive generators in 
plant of Great Falls Town- 
site & Water Power Com- 
pany, Great Falls, Mont. 


Engineers and 
Contractors 


“CENTRAL STATION HEATING” 


WRITE FOR DETAILED INFORMATION 





American District Steam Co. 
Lockport, N. Y. N. Tonawanda, N. Y. Chicago S. MORGAN SMITH COMPANY, York, , Pa., U.S.A. 


176 Federal Street, BOSTO MASS 
Branch Offices: 644 American Trust Bldg.. NHICA CO, ILL. 


















































erro ™ 
FOR SALE Sul 
“The How and Why Read It 
of Electricity” Dynamos Motors Meters and 
By CHARLES TRIPLER CHILD Arc Lamps Transformers Consult 
Late Technical Editor of the It 








ELECTRICAL REVIEW Electrical Supplies 





If You Wish to 
While the added matter has brought the 


volume up to date in every phase of this S A V E T | M E 


udy, the original text, as prepared by 
s brilliant author, remains to entrance 





ereader. New illustrations have been @ We rent Electrical machinery. tate tte, Revie” of Technical Re- 
made where it was deemed possible to Best Publications. 

irther illuminate the explanatory mat- : : It aims to be and has been for 10 

‘r. The book contains no mathematics. I We repair All Makes of Elec- - ponte gate lane 

he phenomena of electricity are treated . turer every new achievement in their 
splendidly arranged word pictures, trical Apparatus. — lines. : " ae 

} . offers accurate an practica. ad- 

mn Bi Bigg se hi vice = — in technical difficulties 

n-' ’ : x or who wishes to undertake any work; 

«ited and entertained by this book. gq Send for our latest complete it posts you by means of practical 

. i Articles and Specifications; it will turn - 
to account and make the best of your 
bargain book and net prices. Inventions, filing your Letters Patent 


while negotiating for their sale; it will 


ELECTRICAL REVIEW ae with Legal Advice and Co- 








PUBLISHING CO. SUBSCRIPTIONS: 


France 20 frs.—Abroad 25 frs. per annum. 
And means money saved, 


werow™ ||! Guarantee Electric Company || | 2222002050 


Edwin R. Rockwell 
President and Gen, Manager Adams and Clinton Streets, Chicago Ask for Illustrated Pamphlet. 


8, Rue Nouvelle PARIS (9th Arr.) 


25 centimes in stamps) 


507 Marquette Bidg., Chicago 
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The ACME ENGINE 


Sizes %, 1, 2, 3, 4, 5, 8 and 9 H. P. on eighty and one 
hundred pounds steam pressure. Bed plates furnished to 
meet the requirements of any build of dynamo. Will run 
smooth and steady at any speed from 200 to 600 revolu- 
tions per minute. Governor regulates to within 2% from 


no load to full load. SEND FOR CATALOGUE 
ROCHESTER MACHINE 


TOOL WORKS, Limited 
ROCHESTER, N, Y., U. S. A. 














Send for Samples 


SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS. 


SAMSON CORDAGE WORKS, BOSTON, MASS. 

































Vacuum Drying and Impregnating 
Machines 


MANUFACTURED BY 


BUFFALO FOUNDRY AND MACHINE CO. 


62 Winchester Ave., BUFFALO, N. Y. 
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| Star Expansion Bolts | 








a ENC|LS—BURNIN Peale. 

EELS MPS &DIES 

perats: ea LATES-CHECKS ) 
P BRIDGEPORT, CONN. 




















147-149 Cedar St. NEW YORK CITY 


MAKE THIS FASTENING SECURE, \ 


STAR EXPANSION BOLT CO. 


BY USING 





You've got to “put this up to 
stay.” And you've got to make a 
neat job of it, too! 

Don’t use wood plugs! 

Rain and dampness cause the 
wood to decay and down comes your 
fixture! Try the STAR at our 
expense. Just say “Send me Cata- 
logue 38 and samples.” 


Catalog Department 38 

















HOTEL 
Kuclid 


Euclid Avenue & E. 14th Street 
CLEVELAND, OHIO 











Official Hotel of the 
American Motor 


300 Rooms—European 





— Side Crank or Center 





——— THE - 
SIMPLEX TOASTER 





Plan—Rates: $1 to $4 
per day. 


Headquarters for Auto 


Crank Engine? 





Tourists. 


Many of the leading 
garages located within 
one block of the Hotel 





HOTEL 
EUCLID 
CO. 


FRED. S. AVERY, President eee 








We can prove it! 


























RIDGWAY, PA., U.S. A. 


CHICAGO CINCINNATI 
806 Andrews Bldg. 


We make either. 
Every possible engine virtue is found in either. 
= | Installing Ridgway Equipment cuts down the 
cost of power. 


Bulletins? Ask. 


New in design and highest in finish. 
Durable--reliable - efficient. It is not 
only very easy to sell but with its 
many features of merit, you will be 
able to install complete cooking outfits. 
Our “Simplex Quality” and heating 
experience goes with every toaster. 
The toaster can be used wherever 
there is a lampsocket—always ready— 
and never fails to produce crisp, golden 
brown toast. The construction is 
thoroughly substantial. No soldered 
joints; no delicate part. Get the Sim- 
¥ Toaster, the best on the market. 
is a convenient, clean and rapid 
ton Ba and so constructed that it will 
not burn the fingers. 





° WRITE FOR BOOKLET “‘R” 





Ridgway Dynamo & Engine Co. 


SHLEX-TLETRICHEAING 





NEW YORK 
$2 West Street 


BOSTON 
Exchange Bldg. 


CAMBRIDGE, MASS. 


Monadnock Block CHICAGO 
612 Howard Street, SAN FRANCISCO 


























ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 55—No. 24 


CLASSIFIED INDEX TO ADVERTISEMENTS 


AIR COMPRESSORS 
Emerson Electric Mfg. Co, 


ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 


ALARMS,’ HIGH AND LOW 


Electric Goods Mfg. Co, 
Partrick, Carter & Wilkins Co. 


ALARMS, FIRE 


Electric Goods Mfg, Co. 
Partrick, Carter & Svilkins Co. 


ALTERNATORS 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Western Electric Co, 
Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY 
Johns-Manville Co., H. 
Lawrence Electric Co., F, D. 
Western Electric Co. 


ANNUNCIATORS 
Central Electric Co. 
Electric Goods Mfg. Co, 
Goettmann, O. J. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins 
Stanley & Patterson. 
Western Electric Co. 


ARCHITECTURAL ENGINEERS 
Dodge & Day 


ASBESTOS PRODUCTS 
Johns-Manville Co., H,. W. 


BATTERIES, PRIMARY 
Bissell Co., The F. 
Burnley Battery & Mfg. Co. 
Central Electric Co. 
Edison Mfg. Co, 
Electric Goods Mfg. Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE 


American Battery Co. 

Electric Storage Battery Co. 

Gould Storage Battery Co, 

United States Light & Heating Co. 
Westinghouse Storage Battery Co. 
Willard Storage Battery Co. 


BATTERY PLATES 
St. Louis Smelting & Refining Co. 


BELLS 
Central Electric Co. 
Electric Goods Mfg. Co. 
Goettmann, O. J. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. 
Partrick, Carter & Wilkins Co. 
Western Electric Co, 


BELT DRESSING 
Dixon Crucible Co., Joseph. 


BELTING 
Shultz Belting Co. 


BENDERS, CONDUIT 
Fibre Conduit Co. 


BLOWERS 
Emerson Electric Mfg. Co. 


BOILER-FRONTSAND CASTINGS 
Minneapolis Steel & Machinery Co. 


BOILERS 
Babcock & Wilcox Co., The 
Minneapolis Steel & Machy. Co. 
Morgan Smith Co., 
Westinghouse, Church, Kerr & Co, 


~~ 


oO. 


BOLTS, EXPANSION, TOGGLE and HANGER 


Star Expansion Bolt Co. 
Wrigley Co., Thos. 


BOOKS, TECHNICAL 
Electrical Review Pub. Co. 


BOOSTERS 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Western Electric Co,- 
BOXES, JUNCTION 


Bossert Elect, Const. Co. 
Condit Electrical Mfg. Co. 


BOXES, WOOD, CUT-OUT 
Ashland Electric Co. 


BRACKETS 
Western Electric Co. 





BRAKES, ELECTRIC 
Electric Controller and Mfg. Co. 


BRIDGES 


American Bridge Co. of New York 


BRIDLE RINGS 
Bissell Co., The F. 
Star Expansion Bolt Co. 


BRUSHES, DYNAMO 
Central Electric Co. 
Crown Woven Wire Brush Co, 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co. 
Speer Carbon Co. 
Western Electric Co: 


BULBS, INCANDESCENT LAMP 


Lippincott Glass Co., The 
BUSHINGS 

Bossert Electric Construction Co. 

Condit Electrical Mfg. Co, 

Federal Electric Co. 

Massachusetts Chemical Co. 
CABINETS 


Lang Electric Co., J. 
Taunton-New Bedford Copper Co. 


CABLE DOGS 
Star Expansion Bolt Co. 


CABLE HANGERS 
Bissell Co., The F. 
Condit Electric Mfg. Co. 
Cope, T. J. 
Standard Underground Cable Co. 
Star Expansion Bolt Co. 
Western Electric Co, 
CABLE TROLLEYS 
Bissell Co., The F. 


CABLING MACHINES 
New England Butt Co. 


CAR HEATERS, ELECTRIC 
Simplex Electric Heating Co. 


CARBONS 


Badt & Co., F. B. 
Chicago Carbon Co. 
Kiewert Co., Chas. L. 
National Carbon Co, 
Reisinger, Hugo. 
Western Electric Co. 


CARBON BRUSHES 


Central Electric Co. 
Speer Carbon Co. 
Western Electric Co. 


CASTINGS 


Minneapolis Steel & Machinery Co. 
New England Butt Co. 

Ohio Brass Co. 

Phosphor-Bronze Smelting Co. 


CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Co. 


CHANDELIERS 
Beardslee Chandelier Mfg. Co, 


CHOKE COILS 
Lord Electric Co. 


CIRCUIT-BREAKERS 
Badt & Co., B. 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electric Mfg. Co. 
Electric Controller and Mfg. Co, 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLAMPS, GROUND CONNECTION 
Condit Electrical Mfg. Co. 


CLEATS 
Blake Signal & Mfg. Co. 


CLIMBERS 


Klein & Son, Mathias 
Western Electric Co, 


CLUSTERS 
Benjamin Electric Mfg. Co. 
Federal Electric Co. 
Holophane Co. 


CLUTCHES 
Minneapolis Steel & Machinery Co. 


COAL MINING MACHINERY 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


COILS 
Belden Mfg. Co. 
D. & W. Fuse Co. 
Western Electric Co. 





COILS, INDUCTION 
Electric Goods Mfg. Co. 
Ostrander & Co., W. R. 
Roentgen Mfg, Co. 
Western Electric Co. 


COILS AND MAGNETS 
Western Electric Co. 


COLORING LAMP 
Lacquer Radiant Co. 


COMMUTATOR LUBRICANT 


Dixon Crucible Co., Joseph 
McLennan & Co., K, 


COMPOSITION (MOULDED) 
Pardee, F. W. 


COMPOUNDS, BOILER 


Dearborn Drug & Chem. Wks. 
Johns-Manville Co., H. W. 


COMPOUND, INS. AND SPLICING 
Massachusetts Chemical Co, 
Standard Paint Co., The 
Western Electric Co. 


CONDENSERS, ELECTRIC 


Leeds & Northrup Co. 
Marshall, William 


CONDENSERS, STEAM 


Minneapolis Steel & Machinery Co. 
Western Electric Co. 


CONDUITS 


American Circular Loom Co. 
American Sewer Pipe Co. 
Camp Co., H, 

Clay Product Co. 

Clifton Mfg. Co. 

Fibre Conduit Co. 
Jonns-Manville Co., H. W. 
McRoy Clay Works. 
National Conduit & Cable Co, 
National Metal Molding Co. 
Sprague Electric Co. 


CONDUIT BENDERS 
Fibre Conduit Co., The 


CONDUIT RODS 
Bissell Co., The F. 
Cope, 

Western Electric Co. 


CONDUIT SYSTEMS 
Gest, G. M. 


CONSTRUCTION 
Arnold Co., The 
Bates, Putnam A, 
Byllesby & Co., H. M. 
Central Station Engineering Co. 
Dodge & Day 
Fergus & Co., W. L. 
Kelly Eng. Co., John F, 
New England Engineering Co. 
White & Co., G. 
CONSTRUCTION SUPPLIES 
Bissell Co., The F. 
Brady, T. . 
Western Electric Co. 


CONTROLLERS 
Badt & Co., F. B. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Pardee, F. W. 
Simplex Electric ee | Co. 
Ward Leonard Electric Co. 


CONTROLLER REGULATORS 
Lord Electric Co. 


CONVEYING DEVICES 
Minneapolis Steel & Machinery Co. 


CORD AND ROPE 


American Steel & Wire Co. 
Belden Manufacturing Co. 
Lowell Ins. Wire Co. 
Phosphor-Bronze Smelting Co. 
Samson Cordage Works. 


CORRESPONDENCE SCHOOLS 


American School of Correspondence 


COUNTERS, REVOLUTION 
Belden Mfg. Co. 


CRANE MOTORS 


Crocker-Wheeler Co. 
General Electric Co. 
Western Electric Co. 


CREOSOTED LUMBER 
Western Electric Co. 


CROSS-ARMS, BRACKETS, PINS, 
CLIMBERS, ETC. 

Bissell Co., The 
Brady, T. "HL 
Central Electric Co. 
Kettle River Quarries Co. 
Klein & Sons, Mathias 
Lindsley Bros. Co., The 
Manhattan Elec. Supply Co. 
Naugle Pole & Tie Co. 
Ohio Brass Co. 
Western Electric Co. 





CURRENT TAPS 
Electric Goods Mfg. Co. 


CUSHIONS, FIELD COIL 
Massachusetts Chemical Co, 


CUT-OUTS AND SWITCHES 
Bissell Co., The F. 
Bossert Elec. Const. Co. 
Central Electric Co. 
Chicago Fuse Wire & Mfg. Co. 
Commonwealth Edison Co. 
Cutler-Hammer Mfg, Co. 
D. & W. Fuse Co. 
Ft. Wayne Elec. Wks. 
General Electric Co. 
Hart Manufacturing Co. 
Manhattan Elec. Supply Co. 
Trumbull Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


DIMMERS 


Cutler-Hammer Mfg. Co. 
Ward-Leonard Electric Co. 


DIRECT MOTOR DRIVE FOR PLANES 


Electric Controller & Mfg. Co., T: 
Western Electric Co. 


DISCONNECTING SWITCHES 
Lord Electric Co. 


DRILLS 


Star Expansion Bolt Co. 
United States Electrical Tool Co. 


DRYING MACHINERY 


Buffalo Foundry & Mach. Co. 
Devine Co., J. P. 


DYNAMOS AND MOTORS 
Bissell Co., The F. 
Central Electric Co, 
Century Electric Co. 
Commonwealth-Edison Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Eck Dynamo & Motor Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works. 
Garwood Electric Co. 
General Electric Co. 
Gregory Electric Co. 
Guarantee Electric Co. 
Peerless Electric Co. 
Richmond Electric Co. 
Ridgway Dynamo & Engine Co. 
Roth Bros. & Co, 
Sprague Electric Co. 
Stow Mfg. Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC ARC WELDERS 
Electric Controller & Mfg. Co., The 


ELECTRIC COOKING APPARATUS 


American Electrical Heater Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Western Electric Co, 


ELECTRIC FAULT FINDER 
Electric Controller and Mfg. Co. 


ELECTRIC GAS LIGHTING 
Electric Goods Mfg. Co. 


ELECTRIC IRONS 


American Electrical Heater Co. 
Simplex Elec. Heating Co. 
Western Electric Co. 


ELECTRIC LIGHTERS 
Stanley & Patterson 


ELECTRIC LOCOMOTIVES 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC RAILWAYS 
Arnold Co., The 
Byllesby & Co., H. M. 
Dodge & Day 
Fergus & Co., W. L. 
General Electric Co. 
Hallberg, J. H. 
Hammer, Wm. J. 
Kelly Eng. Co., John F, 
Kitfield, Edw. H. , 
Knowles, Edw. R. 
Mershon, Ralph D. 
New England Eng. Co. 
Western Electric Co, 
bars egy, gg aa Blectric & Mfg. Co. 
White & Co., J. G. 


ELECTRICAL SUPPLIES 
Bates, Putnam A. 
Bissell Co., The F. 
Central Electric Co. 
Condit Electrical Mfg. Co. 
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ELECTRICAL SUPPLIES--Continued 


Commonwealth Edison Co. 
Crocker-Wheeler Co. 
Electric Goods Mfg. Co. 
General nays Co. 
tmann, 
Son ns-Manville Co., H. W. 
Lawrence BHlectric ca, BF. BD. 
Manhattan Electrical Supply Co. 
Metropolitan. Electrical Supply Co, 
Ohio Brass Co. 


Co., H. T. 
a a Bg Carter & Wilkins Co. 
Stanley Oe Oe 
Jestern ectric 
We: be Electrical Instrument Ce. 


ELECT ROMAGNETS 


restern Electric Co, 
Wi -tinghouse Blectric & Mfg. Co. 


ELECTRO-PLATING MACHINERY 


Crocker-Wheeler Co. 
Gereral Electric Co. 


sage ‘ES, GAS, GASOLINE AND OIL 


is-Chalmers Co, 
Mi: 1eapolis Steel *& Machinery Co. 
W.-tinghouse Machine Co. 


ENGINES, STEAM 
Allis-Chalmers Co. 
M:.neapolis Steel & Machinery Co, 
Riigway Dynamo & Engine Co. 
Ro hester Machine Tool Works 
Thompson, Jos. H., Jr. 
Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 


American Bridge Co. 
Arnold Co., The 
Badt & Co., F. B. 
Bates, Putnam A. 
Bi own, Eugene = 
Byllesby & Co., M. 
Central Station pa Co. 
Clement, Edward E 
Cravens, Se; Ww. 
Di dae & Da 
Electro- py: Engineering Co. 
4 gus & Co., W. L. 

te Frank F. 
Haltbeee, ee 2 
Hammer, Wm. J. 
Humphrey, C. W. 
jackson, D. C. & W. B 
Kelly Engineering Co., 
Kitfield, Edward H 
Knowles, Edward R. 
Kohler Bros. 
Lyndon, Lamar 
McMeen, Samuel G. 
Marshall, Albert J. 
Mershon, Ralph D, 
Miller, Kempster B. 
New England Engineering Co. 
Newgard & Co., Henry 
Pillsbury, Chas. A. 
Sargent & Lundy 
Taylor & Co, J, B. 
Western Electric Co. 
Western Engineering & Const. Co, 
White & Co., J 


John F. 


FANS AND FAN MOTORS 
Bissell Co., The F. 
Central Electric Co. 
Century Electric Co, 
Commonwealth Edison Co. 
( rocker- bagel Co. 
Diehl Mfg, 
Edison Manufacturing Co. 
I 


“merson Electric Manufacturing Co. 


rt Wayne Electric Works. 
General Electric Co. 
Peerless Electric Co. 
Sprague Electric Co. 
nley & Patterson 
gner Electric =e. Co. 
Western Electric 
Westinghouse Electric & Mfg. Co, 








FAN MOTOR RESISTANCES 
Ward Leonard Electric Co. 


FIERE 
libre Conduit Co. 


FIREPLACE, ELECTRIC 
General Electric Co, 


FITTINGS, ELECTRIC CRANE 
Slectric Controller and Mfg. Co. 


FIXTURES, GAS AND ELECTRIC 
Badt & Co., F. B, 
Beardslee Chandelier Mfg. Co, 
Benjamin Electric Mfg. Co. 
Federal Electric Co. 
Pardee, F. 
rungstolier Co. 
Western Electric Co, 


FIXTURE STUDS 
Ashland Electric Co. 
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FLASHERS 


Bissell Co., The F, 

Haller Sign Works, Inc. 

Reynolds Electric Flasher Mfg. Co. 
Schneider & Co., C. O. 


FLASHERS, THERMOSTATIC 
Schneider & Co., C. O. 


FLEXIBLE COUPLINGS FOR SHAFTS 
The Electric Controller & Mfg. Co, 


FLAT IRONS, ELECTRIC 


American Electrical Heater Co. 
General Electric Co, 

Simplex Elec. Heating Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


FLEXIBLE SHAFTS 
Stow Mfg. Co. 


FRICTION TAPES AND CLOTHS 


Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Western Electric Co. 


FUSES 


Central Elec. Co. 

Chicago Fuse Wire & Mfg. Co. 
Condit Electrical Mfg. Co, 

D. & W. Fuse Co. 

Detroit Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H, W. 
Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co. 
Sachs Co., The 

Western Electric Co. 


FUSE WIRE 


Chicago Fuse Wire & Mfg. Co. 
Condit Electrical Mfg. Co, 
General Electric Co. 

Western Electric Co. 


GAINS, ‘STEEL 
Belden Mfg. Co, 


GAS PRODUCER POWER PLANTS 


Minneapolis Steel 
Westinghouse Machine 


GEARS 


New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Garwood Electric Co, 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Triumph Electric Co. 
Western Electric Co, 
GLASS TUBINGS 


Lippincott Glass Co., The 


GLOBES, SHADES, ETC. 
Central Electric Co. 
Fostoria Glass Specialty Co. 
Holophane Co. 
Lippincott Glass Co., 
Phoenix Glass Co. 
Western Electric Co, 

GRAPHITE 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co. 

GRINDERS, ELECTRIC, (Center) 
United States Electrical Tool Co. 

GRINDERS, ELECTRIC, (Surface) 
United States Electrical Tool Co. 

GROUND CONES 
Pardee, F, W. 

GROUND CONNECTION CLAMPS 
Condit Electrical Mfg. Co. 
Western Electric Co, 

HAND DRILLS, ELECTRIC 
United States Electrical Tool Co. 

HANGERS, CONDUIT AND MOULDING 
Condit Electrical Mfg. Co. 
Western Electric Co. 

HEATING APPARATUS 
American Electrical Heater Co. 
General Electric C 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Western Electric Co. 

HEATING (EXHAUST STEAM) 


American District Steam Co, 
HOISTING MACHINERY 

Allis-Chalmers Co. 
HYDRAULIC MACHINERY 

Allis-Chalmers Co. 
IMPREGNATING APPARATUS 


Buffalo Foundry * ceca Co. 
Devine & Co., J. 


INNER GLOBES 


Fostoria Glass Specialty Co, 
Phoenix Glass Co. 
Western Electric Co. 


The 





& eae Co. 


INSTRUMENTS 

Badt & Co., F. B. 

Bristol Co. 

Columbia Meter Co. 
Cutter Electrical Mfg. Co. 
Duncan Electric Mfg. Co, 
Esterline Co. 

Fort Wayne Electric 
General Electric Co. 
Hoyt Electrical Instrument Works 
Johns-Manville Co., 

Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 

Pignolet, Louis M. 

Sangamo Electric Co. 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 

Weston Electrical Instrument Co. 


Works 


INSULATING CEMENTS 


Bowdlear Co., W. 
Massachusetts Chemical Co. 


INSULATING COMPOUNDS 
Bowdlear Co., W. H, 
Electric Cable Co. 

General Electric Co. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 
Ohio Brass Co. 

Western Electric Co. 


INSULATING MACHINERY 
New England Butt Co, 


INSULATING PAINTS 


Massachusetts Chemical Co. 
Standard Paint Co, 


INSULATORS ANDINSULATING MATERIAL 


American Electrical Works 
Brixey, See 

Brookfield Glass Co. 

Central Electric Co. 
Commonwealth Edison Co. 
Detroit Insulated Wire Co. 
General Electric Co. 

Hemingray Glass Co. 

Indiana Rubber & Insulated Wire Co. 
Jolns-Manville Co., Ww. 
Massachusetts Chemical Co. 

Mica Insulator Co. 

Mineraliac Electric Co. 

Munsell & Co... Eugene 

New York Insulated Wire Co. 
Okonite Co. 

Ohio Brass Co. 

Packard Electric Co. 

Phillips Insulated Wire Co. 
Simplex Electrical Co, 

Standard Paint Co. 

Standard Underground Cable Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


IRIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Ine. 


IRONS, ELECTRIC 
American Electrical Heater Co. 
General Electric Co, 
Simplex Electric Heating Co. 
Western Electric Co, 
Westinghouse Electric & Mfg. Co. 


JOINTS, WIRE 
Western Electric Co. 


JUNCTION BOXES 
ee gt Electric Construction Co. 
D. & W. Fuse Co, 
Western Electric Co. 


LAMP ADJUSTERS, INCANDESCENT 
Edgerton, E. E. 
Illinois Appliance Co. 


LAMP COLORING AND FROSTING 
Lacquer Radiant Co. 


LAMP-MAKING MACHINERY 
Dwyer Machine Co. 


LAMPS, ARC 


Adams-Bagnall eee Co. 
Badt & Co., F, 

Bissell Co., The F 

Central Electric Co. 

Excello Arc Lamp Co, 

Fort Wayne Electric Works 
General Electric Co. 

Kiewert Co., Chas. L. 

Sunray Electric Lamp Mfg. Co. 
Western Electric Co, 
Westinghouse Electric & Mfg. Co. 


LAMPS, DECORATIVE 


Central Electric Co. 
General Electric Co. 


LAMPS, INCANDESCENT 


Badt & Co., F. B. 

Banner Electric Co. 

Boston Incandescent Lamp Co. 
Brilliant agg Co. 
Bryan-Marsh 





Buckeye Electric Co, 


LAMPS, INCANDESCENT 

Central Electric Co. 

Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Commonwealth Edison Co. 
Economical Elec. Lamp Co. 
Economy Electric Co, 

Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 

Goettmann, O. J. 

Guarantee Electric Co, 
Johns-Manville Co., H. W. 
Liberty Electric Mfg. Co. 
Nernst Lamp Co. 

New York & Ohio Co. 

Novelty Incandescent Lamp Co. 
Safety Electric Co. 

Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co, 
Westinghouse Lamp Co 


LAMPS, MERCURY-VAPOR 
Cooper-Hewitt Electric Co. 


LAMPS, VACUUM TUBE 
Moore Electrical Co. 


LIFTING MAGNETS 


Cutler-Hammer Mfg. 
Electric Controller & 
Western Electric Co. 


LIGHTING PLANTS 


Allis-Chalmers Co. 

Crocker-Wheeler Co, 
Fort Wayne Electric 
General Electric Co, 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LIGHTNING ARRESTERS 


D. & W. Fuse Co. 

General Electric Co. 

Lord Electric Co. 

National Electric Specialty Co. 
Western Electric Co, 
Westinghouse Electric & Mfg, Co, 


LINE MATERIAL 


Bissell Co., The F. 
General Electric Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias 
Ohio Brass Co. 

Western Electric Co. 


LOCOMOTIVES, ELECTRIC 
General Electric Co. 


LUBRICANTS 


Dearborn Drug & Chem. Works 
International Acheson Graphite Co, 


MACHINE TOOLS AND MACHINERY 
New England Butt Co, 


MACHINES, WIRE MEASURING 
Minneapolis Elec. & Construction Coa. 
MAGNETS 
Esterline Co. 
D. & W. Fuse Co. 
MAGNET WIRES 
(See Wires and Cables) 


MAGNETIC SOLENOIDS 
Cutler-Hammer Mfg. Co. 
Electric Controller % Mfg, Ca. 
MAGNETIC Sere CONTROLLERS FOR 
LARGE MOTOR 


Cutler- Hammer fois Co. 
Electric Controller & Mfg, Co., 


MAST-ARMS 
Bissell Co., 
Brady, T. 

METALS 
Baker & Co., Inc. 
Phosphor-Bronze Smelting Co. 

METERS 


Central Laboratory Supply Co, 
Columbia Meter: Co. 

Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Johns-Manville Co., 
Pignolet, L. 
Sangamo Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg, Co. 
Weston Electrical Instrument Co. 


MICA 


Mica Ins. Co. 
Munsell & Co., Eugene 


MINING MACHINERY 

Allis-Chalmers Co. 
MOTORS 

(See Dynamos & Motors) 
MOULDING 

Fancleve Specialty Co. 
NAME PLATES 


Co. 
Mfg. Co. 


Works 





The F. 
H. 


H. W. 





Schwerdtle Stamp Co., The 
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OUTLET BOXES AND COVERS 
Bossert Electric Construction Co. 
Condit Electrical Mfg, Co. 
Chicago Fuse Wire & Mfg. Co. 
Western Electric Co. 


OUTLET BOX RECEPTACLES 


Benjamin Electric Mfg. Co. 
Western Electrie Co. 


PAINTS, INSULATING 


Dixon Crucible Co., Joseph 
Massachusetts Chemical Co. 
Standard Paint Co. 
Western Electric Co, 


PANEL-BOARDS 
yeneral Electric Co. 
Taunton-New Bedford Copper Ce. 
Trumbull Electric Mfg, Ce. 
Western Electric Co. 


PATENT SOLICITORS 
Bain, Foree < 
Clement, Edward E.°: 
Duvall, Edw. S. 
Siggers & Siggers 


PHOSPHOR-BRONZE 
Phosphor-Bronze Smelting Co, 


PHOTOMETER 
Dwyer Machine Co. 


PHOTOMETER STANDARDS 
Electrical Testing Laboratories 


PIGTAILS, CARBON BRUSH 
Belden Mfg. Co, 


PINIONS 
New Process Rawhide Co. 


PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Ine, 


PLATINUM WIRE AND SHEET, PLATINUM 
aa a AND DISHES, PLATINUM 


American Platinum W orks 
Baker & Co., Inc. 


PLUGS, ATTACHMENT 
Electric Goods Mfg. Co. 
Electro-Ad Co. 

General Electric Co. 
Western Electric Co. 


PLUGS, FUSE 
General Electric Co. 
Pass & Seymour, Inc, 
Western Electric Co. 


rose BRACKETS, oo eee CROSS- 
RMS, CLIMBERS, ET 
Susel Co., The F, 
Brady, T. HL 
Coolidge-Schussler Co. 
Crawford Cedar Co. 
Duluth Log Co. 
Franklin Steel Co. 
Johns-Manville Co., H, W. 
Kellogg Switchboard & Sup. Co. 
Kettle River Quarries Co, 
Klein & Sons, Mathias 
Lindsley Bros. Co., The 
National Pole: Co. 
Naugle Pole & Tie Co. 
Pacific Coast Pole Co. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co, 
Wittenberg Cedar a 
Worcester Co., C, 


POLES AND BRACKETS, METAL 
Morris Co., Elmer P. 


POLE STEPS 
American Steel and Wire Co. 


POTENTIOMETERS 
Leeds & Northrup Co. 


PUMPING MACHINERY 
Allis-Chalmers Ca 
Minneapolis Steel & Machinery Co. 
PUSH-BUTTONS 
Cutler-Hammer Mfg. Co. 
Electric Goods Mfg. Co, 
Manhattan Electrical Supply Co, 
Partrick, Carter & Wilkins Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
RADIAL DRILLS, ELECTRIC 
United States Electrical Tool Co. 
RAIL BONDS 
Condit Electrical Mfg. Co. 
General Electric Co. 





Johns-Manville Co.,, H. W. 
Lord Electric Co. 

Ohio Brass Co, 

Roebling’s Sons Co., John A. 


Western Electric Co. 


RAIL JOINTS 
Rail Joint Co. 
Western Electric Co. 
RAILWAY SPECIALTIES, ELECTRIC 
Blake Signal & Mfg. Co. 
Central Electric Co, 
General Electric Co. 
Johns-Manville Co., 
Ohio Brass Co, 
Rail Joint Co., The 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
REFLECTORS 
Frink, I. P. 
Holophane Co. 
National X-Ray Reflector Co, 
Phoenix Glass Co, 
Wheeler Reflector Co. 


H. W. 








CLASSIFIED INDEX—Continued. 


REPAIRS 
Commonwealth Edison Co, 
Gregory Electric Co, 
Guarantee Electric Co, 
Waterbury Co, 


RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Ward Leonard Electric Co. 
Western Electric Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co, 
General Electric Co. 
Simplex Electric Heating Co, 
Ward Leonard Electric Co, 


REVERSING ig sy FOR CRANES 
AND SIMILAR SERV 
Cutler-Hammer Mfg, ik. 


RHEOSTATS 
Badt & Co., F. B. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co, 
Cutter Electrical & Mfg. Co 
Esterline Co, 
General Electric Co. 
Pardee, F. W, 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co, 


RUBBER, MOLDED 
Massachusetts Chemical Co. 


SCHOOLS AND COLLEGES 
American School of Correspondence 
Highland Park College 


SEALS 
Schwerdtle Stamp Co., The 


SECOND-HAND —* 
Bissell Co., The 
Gregory Electric Go, 
Guarantee Electric Co. 
Thompson, Jos. H., Jr. 


SHADEHOLDERS 
General Electric Co. 
Western Electric Co, 


SIGNS, ELECTRIC 
~ Federal Electric Co. 
Haller Sign Works, Inc 


SLATE 
Edward Bonville 


SLEEVINGS 
Belden Mfg. Co, 


SMELTING AND REFINING 
St. Louis Smelting & Refining Co, 


SMOKESTACKS, STEEL 
Minneapolis Steel & Machinery Co, 


SOCKETS 
Federal Electric Co. 
General Electric Co. 
Paiste Co., H. T. 
Pass & Seymour, Inc. 
Trumbull Electric Mfg. Co, 
Western Electric Co. 


SOCKETS, iy see 
Schneider & Co., 


SOLDERING STICKS AND PASTE 
Belden Mfg. Co. 
Blake Signal & Mfg, Co. 
Burnley Battery & Mfg. Co. 
Condit Electrical Mfg. Co. 
Western Electric Co. 


SOLENOIDS 
Ward Leonard Electric Co, 


SPARK COILS 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Western Electric Co, 


SPARKING POINTS 
Baker & Co., Ine. 


SPEAKING TUBES 
Central Electric Co. 
Manhattan oe Supply Co. 
Ostrander & Co., W. R. 
Western Electric Co. 


SPECIAL OVERLOAD NO-VOLTAGE AND 
RESET CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Ward Leonard Electric Co, 


SPECIALTIES 
Ashland Electric Co. 
Benjamin Electric Mfg. Co. 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co, 
General Electric Co. 
Paiste Co., H. 
Pass & Seymour, ‘Inc, 


SPEED INDICATORS 


Esterline Co. 
Weston Electrical Inst. Co. 


SPLICING COMPOUND 
Massachusetts Chemical Co. 


SPRINGS 
Barnes Co., Wallace 
Cary Spring Works 
Manross, F, 


STAGE LIGHTING APPARATUS 
Condit Electrical Mfg. Co. 


STANDARD CELLS 
Leeds & Northrup Co. 
Weston Electrical Instrument Co, 





STAPLES, INSULATED 


Blake Signal & Mfg, Co. 
Goldmark, James 


STARTERS, ELECTRIC MOTORS 
Electric Controller and Mfg. Co. 
STEAM SPECIALTIES 


American District Steam Co. 
New Process Raw Hide Co. 


STEEL 
American Bridge Co. 
Franklin Steel Co, 
Jessop & Sons, Ltd., Wm, 


STEEL STAMPS 


Schwerdtle Stamp Co., The 
STENCILS 

Schwerdtle Stamp Co., The 
STOKERS 


Babcock & Wilcox Co. 
Westinghouse Machine Co. 


STORAGE BATTERIES 
American Battery Co, 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
United States Light & Heating Co. 
Western Electric Co. 
Westinghouse Storage Battery Co, 
Willard Storage Battery Co, 


SUPPLIES, ee ELECTRICAL 
Bissell Co., The F. 
Central Electric Co. 
Condit Electrical Mfg. Co. 
Commonwealth Edison Co, 
General Electric Co. 
Goettmann, O. J. 
Manhattan Elec. Supply Co. 
Stanley & Patterson. 
Western Electric Co. 


SWITCHBOARDS 
Allis-Chalmers Co. 
Bissell Co., The F, 
Bossert Electric Construction Co. 
Crocker-Wheeler Co. 
Electric Goods Mfg. 
Fort Wayne Electric Works, 
General Electric Co. 
Metropolitan Switchboard Co. 
Taunton-New Bedford Copper Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHBOARD MATS 
Massachusetts Chemical Co. 


SWITCHES, ETC. 
Central Electric Co. 
Cutler-Hammer Mfg, Co. 
Cutter Electrical Mfg. Co. 
Electric Controller & Mfg. Co, 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co, 
Lawrence Electric Co., 
Lord Electric Co. 
Metropolitan Switchboard Co. 
Ohio Brass Co. 
Partrick, Carter & Wilkins Co. 
Pass & Seymour, Inc, 
Taunton-New Bedford Copper Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg, Co. 


SWITCH BOXES 
Chicago Fuse Wire & Mfg. Co. 
D. & W. Fuse Co, 


TAPE AND SPLICING COMPOUND 
General Electric Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Okonite Co. 

Western Electric Co, 


TAPES 
Belden Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Packard Electric Co. ° 
Western Electric Co, 


TELEPHONES 
Central Electric Co. 
Electric Goods Mfg. Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Electrical Supply Co. 
Stanley & Patterson 
Western Electric Co. 


TELEPHONE SERVICE 
Chicago Telephone Co, 


TESTING 


Electrical Testing Laboratories 
Electro-Mechanical Engineering Co. 
Esterline Co, 


THEATER DIMMERS 
Badt & Co., F. B. 
Cutler-Hammer Mfg. Co, 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


eo ELECTRIC 
Esterline 
Leeds & Solehecan Co. 


F.2D, 


TIES, CROSS-ARMS, BRACKETS ,PINS, 
CLIMBERS, ETC. 


Bissell Co., The F. 
Brady, H. 

Central Electric Co. 
Klein & Sons, Mathias 
Western Electric Co, 
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TIME SWITCHES 
Bissell Co., The F. 
General Electric Co. 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co, 
Western Electric Co. 


TOOL STEEL 
Jessop & Sons, Ltd., Wm. 
TOOLS 


Klein & Sons, Mathias 
Oshkosh Logging Tool Co. 
Wasson Reel Co, 


TRANSFORMERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co, 
Duncan Electric Mfg. Co, 
Fort Wayne Electric Works 
General Electric Co. 
Goettmann, O. J. 

Kuhlman Electric Co, 

Packard Electric Co. 

Vindex Electric Co. 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY CATCHERS 
Lord Electric Co. 
TROLLEY RETRIEVERS 
Lord Electric Co. 
TROLLEY WHEELS 
Johns-Manville Co., H. W. 
TRUCKS, STORAGE BATTERY[AUTO 
General Vehicle Co. 


TUBES 
Fibre Conduit Co. 


TURBINE GOVERNORS 
Allis-Chalmers Co, 


TURBINES, STEAM 
Allis-Chalmers Co, 
General Electric Co. 
Smith Co., S, Morgan 
Western Electric Co, 
Westinghouse Machine Co. 


TURBINES, WATER 
Allis-Chalmers Co. 
Smith Co., S. Morgan. 


UNCOATED ARMATURE TAPES: AND 
SLEEVINGS 
Belden Mfg. 


VACUUM DRYING 
Buffalo Fdy, & Se Co. 
Devine Co., 


VARNISH, aaenie 
Massachusetts Chemical Co. 
Standard Paint Co. 


VEHICLES, ELECTRIC 
General Vehicle Co, 


WATER-WHEELS 
Allis-Chalmers_ Co. 
Smith Co., S. Morgan, 


WATER-WHEEL GOVERNORS. 
Allis-Chalmers Co. 
WINDERS, ELECTROMAGNET 
Belden Mfg. Co, 
WINDING MACHINERY 
New England Butt Co. 
WIRE CONNECTORS 
Belden Mfg. Co, 
WIRE REELS 
Wasson Reel Co. 
WIRES AND CABLES 


Acme Wire Co. 

American Electrical Works 
American Steel & Wire Co. 

Atlantic Insulated Wire & ‘Cable Co: 
Belden Manufacturing Co, 

Bishop Gutta Percha Co. 


Bissell Co., The F. 
Bridgeport Brass Co, 
Brixey, W. R. 


Central Electric Co. 

Chicago Fuse bem & Mfg. Co. 

D. & . Fuse 

Detroit inouteted Wire Co, 
Diamond Rubber Co. 
Driver-Harris Wire Co. 

Electric Cable Co, 

Electrical Alloy Co, 

General Electric Co. 

Habirshaw Wire Co. 

Hazard Mfg. Co. 

Heany FireProot Wire Co. 
Indiana Rubber & Insulated Wire Co 
Kerite Insulated Wire & Cable Co. 
Lawrence Electric Co., F, D. 
Lowell Insulated Wire Co. 
Moore, Alfred F, 

National Conduit & Cable Co. 
National India Rubber Co. 

New York Insulated Wire Co. 
Okonite Co., The 

Pardee, F W. 

Partrick, Carter & Wilkins Co 
Phillips, Eugene 

Phillips Insulate@é ‘Wire Co. 
Phosphor-Bronze Smo ee Co, 
Roebling’s Sons Co, John 

Safety Insulated Wire & apie Co 
Simplex Electrical Co. 

Standard Underground Cable Co. 
Waterbury Co, 

Western Electric Co 

Wire & Telephone Co. of America.. 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical —Civil — Mechanical 
181 LaSalle Street, CHICAGO 





Mechanical Structural Electrical 


GEO. W, CRAVENS 
Designing and Consulting Engineer 
Power Plants for Railway, Lighting 
and Power Purposes. 


939 Marquette Bldg. Chicago 








D. C. & WM. B. JACKSON 


Engineers— Experts 


Members 
American Inst. of Electrical Engineers 
American Soc. of Mechanical Engineers 
American Society of Civil Engineers 


CHICAGO 


BOSTON 





Samuel G. McM Kempster B. Miller 


McMEEN & MILLER 


Telephone Engineers 





Complete Plans, Special Reports, 
Laboratory Certificates, Telephone 
Patents Soligited. 


1454-1457 Mofadnock Blk. CHICAGO, ILL. 














F. B. BADT & CO. 


ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Suite 1504 Monadnock Block, Chicago 
Telephone Harrison 745 








DODGE & DAY 
ENGINEERS 
Mechanical — Electrical — Architectural 


Philadelphia, Penn. 


Layout, Construction and Equipment 
of Industrial establishments. 
Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 





THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineer 
149 BROADWAY NEW YORK 


Phone 7259 Cortlandt 





RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Estimates, Reports, Plans, Specifications 

and Supervision of Electric Lighting, 
Railway and Power Plants. 
Long Distance Power Transmission. 
NEW YORK: 60 Wall Street 
MONTREAL: Street Railway Chambers 











FOREE BAIN 
Expert in 
PATENT CAUSES 


947 & 949 Monadnock Blk. 
CHICAGO 





ELECTRO- MECHANICAL 
ENGINEERING CO. 


Consulting and Designing Engineers 
Chemical—Electrical—Mechanical 


Analysis, Tests, Specifications, Plans 


607-10 Manhattan Bldg. 


‘CHICAGO 





EDWARD H. KITFIELD 
Mechanical Engineer 
53 State Street BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 





New England Engineering Co. 
100 Broadway 9 WATERBURY 
NEW YORK CONN. 


Electric Railways, Electric Light and 
Power Plants, Gas and Waterworks, 
or any other engineering installations 
built or remodeled. 











PUTNAM A. BATES 


Consulting 
ELECTRICAL ENGINEER 


2 Rector St. 


NEW YORK CITY 








W. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Bldg. Chicago 










EDWARD R. KNOWLES 


ya CIVIL AND 
MECHANICAL ENGINEER 
CONSULTING EXPERT 
Industrial engineering in allits branches. 
Remodelling Power. Light and Heat In- 
stallations. Gas Engine and Producer 
Power Systems. 


PULITZER BLDG. NEW YORK 


CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
State Board of Control 


Suite 805 Metropolitan Life Bldg. 
MINNEAPOLIS, MINN. 








McGill Bldg. 
Eugene C. Brown Wicimett®’p.c. 


Electrical Engineer & Patent Lawyer 
Member Bar U.S. Sup. Court and Pat. Bar Assoc. 
Mr. Brown is especially qualified to prosecute 
Electrical Cases in the Patent Office and also 
suits in the Courts on Electrical Patents, hav- 
ing graduated as an Electrical Engineer from 


Lehigh Univ.,and having been an Examiner in 
the Electrical Division of the U.S. Patent Of- 
tice for seven years. 








FRANK F. FOWLE 
CONSULTING 
ELECTRICAL ENGINEER 


Specifications, Plans, Estimates, In- 
vestigations, Appraisals and Reports. 
Supervision of Construction, Special 
attention to Telephone Engineering 
and Transmission. 


Marquette Building, Chicago 











KOHLER BROS. 
CONTRACTING 
ELECTRICAL ENGINEERS 
- LIGHTING POWER RAILWAYS 


1804-1806-1808-1810-1812 Fisher Bldg. 
CHICAGO 





J. B. Taylor & Company 
Incorporate 
Engineers, Contractors 


Examinations, Reports, Financing, 
Construction 
Railroads Pubite Utilities 


322 Hudson Terminal Bldg. 
30 Church St. 


NEW YORK 











H. M. BYLLESBY & CO. 
(Incorporated) 
ENGINEERS 


175 Dearborn Street 
CHICAGO 





J. H. HALLBERG 


Consulting Engineer 


Electric Light, Power and Railway 

Plants ses to Secure Econ- 

omy, Specifications, Examinations and 
— 


30 Groeawich A NEW YORK 
Long Distance 1 Telephone 4773 Chelsea 





LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty 


2 Rector St., 


New York 





Frederick Sargent A. D. Lundy 


SARGENT & LUNDY 
ENGINEERS 


RAILWAY EXCHANGE 
Cor. Jackson and Michigan Boulevards 
CHICAGO 








THE CENTRAL STATION 
ENGINEERING CO. 
Designers and Builders 
Central Station Heating Plants 


Telephone Randolph 2495 
First National Bank Bldg., Chicago 





WILLIAM J. HAMMER 
Consulting Electrical Engineer 
‘Examinations, Reports, Tests, Super- 
vision, Expert Testimony, Laboratory 
Investigations. (Foreign Connections) 


26 Cortlandt St. and 153 W. 46th St., N. Y- 








ALBERT J. MARSHALL 


Consulting and Designing 
ILLUMINATING ENGINEER 


227 Fulton St. 


NEW YORK 








*Phone Grand 1100 


WESTERN ENGINEERING 
AND CONSTRUCTION CO. 


Consulting Engineers and Contractors 


Electric Railway, Lighting, 
Heating and Power Plants. 


506 Merrill Building, Milwaukee, Wis. 








| EDWARD E. CLEMENT 


Consulting Engineer 
Patent Attorney 
Opinions, Testimony in Court 
Cases, Reports on Validity and Infrin, e- 
ment, Perfecting and Pevelouiag of 
ventions. mae Ce “py t Causes. 











Mc Gill Bldg. "Weetington, D.C. 


C. W. HUMPHREY 


Consulting and Designing 
ENGINEER 


Specifications, Supervision, 
eg Se eae alysis. 


Electrical Mechanical 
THE ROOKERY—CHICAGO 








WILLIAM MARSHALL 
Electrical Engineer 


709 Lexington Ave. NEW YORK 
Electric Condensers 


Standards a Specialty 








J.G. WHITE & COMPANY 


Incorporated 


ENGINEERS, CONTRACTORS 


41-43 Wall St. 


First a Bank Bidg., Chicago, I) 
Alaska Com. Bank Sidg..San Francisco. ‘Cale 
pra ag ‘Corresp'd’te: 'J.G. White & Co. be 
td., 9 Cloak Lane, Cannon Street 
Principal Philippine Office: Manila, P.I. 
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Mr. Howard M. Post, of the, Western Electric Company, has 
the following to say on the subject of advertising, addressed 
to the salesmen of his company, in the December number 
of ADVERTISING & SELLING: 


Now just a few words about the ‘“‘reenforcing”’ sales force we are employing. 

We mean our advertising. 

We want you to fully realize how it will help you to make more sales --- and to know how to 
make the greatest use of this selling cooperation. 

Our advertising will do a big share of your ‘‘advance”’ work ---the “missionary” work. It will 
‘“‘drum up” prospects. It will create widespread interest in our goods. 

It will introduce you and your goods---get an audience for you---an attentive hearing. 

All of which is important preliminary sales work, which without our advertising, you would 
have to do yourself. So you see that by doing much of this time-taking advance work, our adver- 
tising gives you more time for the closing work in making sales---and makes your closing 
work easier. 

That our advertising is “working”, in cooperation with you and every one of our salesmen, is 
evidenced right along by the large number of inquiries we are receiving, and when we refer one of 
these inquiries to you, you can know you have a live prospect---that your man is already keenly 
interested. 

Looking at this advertising proposition strictly from your point of view: 

Suppose you have just made up your mind to take an agency for our machines. Which would 
you take---a line you had never heard of, or a line with a name you know and everybody knows? 

You wouldn’t argue that question a minute. You'd take the well-known line. Why? 

Because it would be a whole lot easier to sell. If your prospective customer knows only the 
name of the make of machines you represent, you know your sale i is half made. You can dis- 
pense with preliminaries and get right down to business. 

You bank on his favorable consideration right from the start. You don’t have to tell him your 
machines are as good as something he knows about, simply because your line has been introduced 
to him. That is the beginning of his prejudice in favor of it. But where did he get the introduction? 

From our advertisements. 

He may not know how he got it himself. Maybe it is just a case of the name meeting his eye 
from time to time until it has made a dent in his consciousness. But the advertisement starts the sale 
for you. 

We are convinced that the right kind of advertising to the right kind of people gets results for 
you and us. 

If it didn’t help you, it wouldn’t help us. 

You see we are in partnership on this thing. 


The above is just what a wise, up-to-date sales manager would say to his salesmen. It is worth 
the consideration of every advertiser and non-advertiser. It is the truth, ably and strikingly told, 
about the benefits of intelligent advertising. 


DO YOU ADVERTISE IN THE 


Electrical Review and Western Electrician 


507 Marquette Building 


CHICAGO 
NEW YORK—13 Park Row LONDON, E. C.—42 Old Broad Street 
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“H & H” Flush Receptacle 


Receptacles with exposed contacts are subject, because of nearness to 
floor, to being clogged up with dust and sweepings, and are frequently 
short-circuited by young children. Apertures in face-plate of the “H & 
H” Receptacle are tightly and automatically closed upon withdrawal of 
plug, and contacts are thus rendered dust-proof and child-proof. 





Most Receptacles are installed in dark and inaccessible places — such as 
under tables, behind furniture and in ‘corners —and ease of connection of the 
plug is of practical cohvenience to the householder. The “H & H” Plug 
can be inserted at any angle by one hand without the aid of the eye and 
without having to pry open shutters or align a guiding pin. 





Send for Descriptive Circular “B”’ 
ZAR 

FART 40 FJEGEMAN 

Hartford - Node / = Conn. 






















































TRUMBULL 
SWITCHES 


@ 






We are sole manufacturers of 


Hill Switches 


Send us your specifications for Switchboards and Panelboards 











ALL 


15 - 5000 STYLES 





300 amp. Parts on 


and under all others 
STEEL CABINETS A SPECIALTY — — 
ready ready to 
to ship. assemble 


TAUNTON-NEW BEDFORD COPPER CO. sone 
Taunton, Mass. 


No. 61 Batterymarch Street No. 77 Water Street 
BOSTON, MASS. NEW YORK 


Every 
detail 
correct. 





Type “A” 







Prompt 
Service 





Trumbull Electric Mfg. Co. 
PLAINVILLE, CONN. 

















New York Boston Philadelphia San Francisco 
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IF YOU ARE A QUALITY MAN 


differentiate yourself. A high quality card always indicates a high quality man; and a high 
quality man always sells high quality goods. 


~~ ae Peerless Patent Book Form Cards 


EK.WARRIG. f1eMeneuiiome are the highest quality cards, because they have smooth edges and show no indication of having 
been detached from book. Beautifully engraved, they fix your status when you present them. 
Nothing better can be bought; nothing finer can be made. 

Your card represents your individual taste, your degree of culture, your business judgment, and is asure index of your caliber. 
Cheap men use cheap cards, represent cheap houses and sell cheap goods. 


You owe it to your house, you owe it to yourself, to use Peerless Patent Book Form Cards. Write today for samples and prices. 








THE JOHN B. WIGGINS COMPANY, °° 22222 aaravere as Ams STHEET, CHICAGO 
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of the present 5th Edition is the 
voluminous and studiously devel- 
oped index and table of contents. 

The Index is as complete as 
the limits of manipulative facility 
will permit and affords the fastest 
means to the finding of the infor- 
mation sought. 

The Table of Contents ——_ 
ments and extends the use of this 


=55 


An Important Feature 


index and the patented \Thismb 
Index makes the location ‘o{ sed 
tions and subdivisions instantan- 
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S'T'E 


ELECTRICAL 


Erasmas Completely Revised "aamamzamay 


ENGINEERS 


remaemmmaea and Enlarged sauxeaumemy 


POCKET BOOK 


mamas 1600 pp. 1128 Ill. 718 Tables mummy 


Foster is a concentration of 
all Electrical Engineering Knowl- 
edge; collected, collated, tabulated, 
illustrated and revised up-to-the-, 
present-minute practice. 

It is the combined effort of the 
brightest minds in electrical en- 
gineering; each section has had 
revision and correction by the 
master specialist in that specific 
line Foster reflects all that is the 
latest and best in every department 
of electrical work. 

There has never been a tech- 
nical book published heretofore, 
containing so much valuable data 





It supplies in a highly con- 
densed and at the same time, 
thorough way, every information 
and data needful to the electrical 
designer, engineer, builder or work- 
man in any phase of electrical 
work large or small. 

Foster is intensely practical, 
the rules and governing data are 
what have been adopted as stan- 

ard by the most eminent work- 
ers in the electrical field. 

The matter contained in Fost- 
er is to be found nowhere else in 
such a complete, exhaustive and 
comprehensive form, 


The Fifth Edition 


The strong, insistent demand for Fosters has 
made the issue of a 5th Edition necessary. 

Advantage has been taken of this to revise, 
correct and make additions of new matter. 

So the new 5th Edition carries 600 extra 
pages of matter; vital, important and imperative. 

The older matter has had thorough revision, 
in some instances it has been wholly rewritten, ob- 
solete matter has been wholly eliminated. 













This thorough revision of old matter and 
the additional new matter is in line with a deter- 
mination to maintain the acknowledged supremacy 
of Foster. 

Foster isn’t a new, unknown work. Foster 
has already made good. Foster claims to thor- 
oughness and accuracy have been substantiated. 

Some few details of the 5th Edition are set 
forth below. 


Patent Thumb Index Sections 


Units, 
130 pp.—i37 I1I.—39 Tables, 


Conductors, 
167 pp.—84 III.—159 Tables. 

















Symbols, 
35 pp-—38 III.—16 Tables, 











Dynamos, 

107 pp.—116 III —27 Tables. 
Transformers, 

57 pp.—101 III.—3 Tables. 
A. 1. E. E. Rules, 


27 pp.—2 Tables. 





Lighting, 
84 pp.—41 III.—42 Tables. 





Railways, 
251 pp—222 III.—-112 Tables, 


Trans. of Power, 
8 pp.—1 III.—1 Table. 


Storage Batteries, 
34 pp.—27 II.—3 Tables. 
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us. 

The Foster Index enables you 
to come to the information sought 
in a_ direct way, no wading 
through extraneous matter, the 
Foster Index points the exact spot, 
not somewhere near it. 


A Suggestion 





To be abreast of the latest and best in Electrical 
Engineering practice you must have Foster. The 
information is concise, understandable and covers 
every line of electrical work both simple and complex. 
It is in such a form as to be most useful. It is prac- 
tical information, that can be followed ouf to correct 
results without experiment or bother. 


There is nq other single technical book pub- 
lished that contains sa much valuable data. 

Only be sure it is Foster. Ask for Fost- 
er. Insist on having it; remember ; the name is 
Foster Electrical Engineers Pocket Book, and that 
it is the only book on electrical engineering you 
need to use. 


Electrical Review Publishing Co. 


The Western Headquarters for Electrical Books 


507 Marquette Bldg. 


CHICAGO 











Switchboards, 

134 pp.—146 II1.—20 Tables, 
Telegraphy, 

28 pp.—24 III.—3 Tables. 
Telephony, 

159 pp.—120 III.—28 Tables. 
Electrochemistry, 

59 pp.—34 III.—24 Tables. 
Mechanical, 

243 pp.—37 II.—239 Tables, 
Index, 

67 pp.— 


| Table of Contents 


Se | REST 
Symbols, Units, Instru- 
ments 


Measurements 
— etic Properties of 
2 


Switchboards 
ectromagnets Lightning Arresters 
Properties of Conductors Electricity Meters 
Relations and Dimensions Wireless Telegraphy 
of Conductors Telegraphy 


Underground Conduit Telephony 
Construction Electricity in U. 8. Army 
Standard Symbols Electricity in U. 8. Navy 


Cable Testing mance 
Dynamos and Motors Electric Automobiles 
Tests of Dynamos and Electrochemistry 


Motors 
The Static Transformer X.-ra: 
Standardization Rules Electric Heating, Cooking 
ing 


Tluminating Engineering and Weldi: 
Electric Lighting (Arc) 
Electric Lighting (Incan- Mechanical Section 
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KLEIN'S TOOLS 


WE SUPPLY EVERY TOOL USED IN 
CONSTRUCTION WORK OR ON THE LINE. 
SEND FOR OUR NEW CATALOG 7 D. 


MATHIAS KLEIN & SONS. 


STATION U.28. CHICAGO. 
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The Tripartite Steel Pole 


For power transmission, electric light- 
ing, telephone or telegraph lines, trolley 
service, or any other style of overhead 
construction. 





Write for catalogue and prices 


Franklin Steel Company 


Franklin, Pennsylvania 























NO MATTER 
WHAT YOUR CLIMATE 


It cannot affect the Perfect Service of the Kellogg Telephone 
Hot or cold, wet or dry—it matters not. Exposed metal 
parts are protected with a heavy nickel plating and cannot 
corrode or rust, as frequently happens with inferior telephones. 


Write for our illustrated literature on 


Magneto Telephones 


KELLOGG SWITCHBOARD & SuppLy Co. 
CHICAGO 




















Extension Telephone Stations 
are now 50 cents a month 





In the OFFICE they save TIME, ENERGY and 
MONEY. In the HOME they save GOING 
UP and DOWN STAIRS, and are Ideal as 
Fire and Burglar Alarms. Why not order now? 


Call Contract Department, Main 294 





Chicago Telephone Co., 203 Washington St. 











The only anchor that will not creep 
Is also the least expensive to install. 


Matthews |_ 
Guy Anchors |) 


are simply bored into the ground.. 








They do not creep, because there 
are no moving parts to adjust and no 
disturbed earth to give back. 


. Made in six sizes 


Send us your order for immediate shipment 


F. D. Lawrence Electric Co. 
219 W. 4th St. Cincinnati, Ohio 






































64 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 55—No. 24 


— yr, Pr oO L 





















COME FROM | 
Two Yards at Duluth, Minn. 





COMPLETE STOCKS & PROMPT SHIPMENTS 
THE VA LENTINE-CLARK Go. 


ERNEST L.CLARK,PRES. 
MICHIGAN AND WESTERN CEDAR POLES 


234 LA SALLE STREET V 7 
CHICAGO. @ DULUTH - - MINN. 


Duluth Log Co. 


General Offices 
Second Floor, Palladio Building 











HO <A 



































CRAWFORD CEDAR CO. 


Successors to RABER & WATSON 


Will Continue Furnishing 


CEDAR POLES sicnominee - wicnican 





























IDAHO and NORTHERN CEDAR POLES 











We are Producers. Yards in IDAHO, MICHIGAN, CANADA 
Toledo Yards for Ur ent Orders ay. 
Get our Pri Ask for Leaflet No. One ips ay me 
> ‘aes y: YW pppuoorll'a __ witlldMMMhtllllllltt * 
THE F “ BISSELL C OME ANY. e y # CONTINUOUS JOINT WEBER JOINT ite Ao JOINT 
TOLEDO, OHIO aa THE RAIL JOINT co., 29 Ww 34th Street, NEW YORK CITY 
Makers tooth upported Kail Joints tandard and Special Kail Sections. also bn Step or 
Compromise, Frog and Switch, oy Insulating Rail\ Joints, protec*ed by patents. 

















Electrical Review and 
Western Electrician’s 


Moonlight Schedule 


For 1910 





















Electrical Review Publishing Co. | 


The Western Headquarters for Electrical Books 
507 Marquette Building, CHICAGO 
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THE LINDSLEY BROTHERS COMPANY 


PRODUCERS AND SHIPPERS OF 


Western Cedar Poles 


EASTERN SALES OFFICE: Monadnock Bidg., CHICAGO 


AND MANUFACTURERS OF 


Red Fir Cross Arms 
SPOKANE, WASHINGTON 














4 Coolidge Schussier's 826 METROPOLITAN Lift Bibe™ 






Company. . MINNEAPO LIS. MINN i326; 








_— gry pam FLOODWOOD,MINN.COHASS=T MINN. 











CEDAR POLES 


‘Large Stock Constantly on Hand 





TORREY CEDAR CO. - Clintonville, Wis. 























PACIFIC COAST POLE CO., Spokane, Wash. 


White Cedar Poles 


Wittenberg Cedar Co., wittensurs, wis. 
A LARGE STOCK OF STRICTLY HIGH GRADE POLES 

















The Brady Mast Arms 


T. H. BRADY, NEW BRITAIN, CONN., U. S. A. 


Manufacturer of 


MAST ARMS, POLE and SWINGING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 























MIE CHIGAN CEDAR POLES 


———— 











Be “ 
LO CATIONS 
Manufacturing Plants 


Illinois Central R. R. 





For Full Information Address 


J. C. CLAIR, Industrial Commissioner 
No. 1 Park Row, CHICAGO, ILL. 

























CREOSOTED 


CROSS-ARMS, POLES, PINS, PILING, 
PAVING, BRACKETS, R. R. CROSS-TIES. 


Manufactured by 


KETTLE RIVER QUARRIES CO. 


GENERAL OFFICES 


Minneapolis, Minnesota 
Sales Offices 
Le i | Siivce Building 





St. Louis, Mo. 


























66 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 55—No, 24 











Type “C” Integrating Wattmeters 


The gears and pinions 
of the registering mechanism 


in Type “C” Meters are mounted on polished-steel shafts resting in brass bearings. This “steel to brass” 
register has a lower friction co-efficient than the ordinary “brass to brass” bearing. The only reason for 
employing the latter is, that brass is more easily and cheaply machined than steel. It is a well 

: established fact that bearings composed of 
unlike metals are the most efficient. 

Any tendency to corrosion in Type “C” 
Meter register is entirely eliminated by gold plat- 
ing the various surfaces, so that they are not 
affected even after years of service. 


See Folder No. 40065 


Type “C” Wattmeter Registering Mechanism Type “‘C’” Wattmeter with Metal Case 





ingh FE] ic & M f C 
Westinghouse Electric anufacturing Co. 
Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, Seattle, 
Baltimore, Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St. Louis, San Francisco, Syracuse, 

Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. Mexico, G. & O. Braniff & Co., City of Mexico 




















Machine Comat Send for this 
| eral sl ot Circular No. 502 


Westinghouse Turbo- | ) . 
Generator see = f):~|S Lhe ©Westinghouse 
Machine Company 


Designers and Builders of 


Steam Turbines, Steam Engines, Gas Engines, Gas 





























: : sl Producers, Condensers, and Mechanical Stokers 
" New York, 165 Broadway Chicago, 171 La Salle St, 
Boston, 131 State St. Cincinnati, 1103 Traction Bullding 
Cleveland, New England Building Denver, 512 McPhee Building 
St. Louis, Chemical Building San Francisco, Hunt, Mirk & Co. 


Pittsburgh, Westinghouse Building Atlanta, Candier Bullding 
Philadelphia, N. American sr 
Mexico, G. & %. Braniff & Co., City of Mexico 
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WESTINGHOUSE 


Type “S” Transformers 








Corner in the Westinghouse Type “S” Transformer Testing 
Department, showing one of the testing tables 





Type “S” Transformer 


thowin gtop end In sp e ctin g an d T e stin g Type “S” Transformer in case 
plates 


The design of a transformer may be theoretically excellent, yet it does not 
follow that the completed apparatus will fulfil its early promise. 


To insure a transformer reaching the customer in first-class condition, re- 
quires the careful and rigid inspection of not only the complete transformer 
but of the individual parts as they enter into its construction. This in- 
spection insures mechanical perfection and, to a certain extent, the neces- 
3 sary electrical characteristics. 





_ and A we —_—* 
lew ro cous e 66 29 
showing oil cir- The safety, strength and performance of Westinghouse Type “‘S”’ trans- 
culating ducts : E . s 

formers are established by the strictest inspection followed by the severest 
tests, such as heavy overloads for short periods and heavy high-voltage 
disruption tests, to indicate a liberal factor of safety above operating con- 
ditions. Further tests are made to demonstrate that the losses are well 


within the guarantees. 





iy Every Westinghouse Type “‘S’” Transformer shipped, and in stock, has 
Magnetic circuit passed these tests and trials. 


See Circular 1157, and ask for proposition and specifications 





Westinghouse Electric & Manufacturing Co. 








Atlanta Boston a ag poaver Kansas City Minnea New York ag om Salt Lake City Seattle 
Baltimore Buffalo Cicaee Detroi Los Angeles New =. jnibadeipbia St. Lo’ San Francisco Syracuse 
Canada: Canadian Wesisegheems Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff ‘ Co., City of Mexico 
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AMERICAN ELECTRICAL WORKS 


BARE AND INSULATED WIRE AND 
CABLES 
GALVANIZED IRON WiRE AND 

; STRANDS 
POWER AND TELEPHONE CABLES 


Phillipsdale, R. I. 


CHICAGO MONTREAL, 
135 Adams Street CAN. 


NEW YORK 
165 Broadway 


The Electric Cable Co. 


BRIDGEPORT, CONN. 
Insulated Cables, Wires and Conductors of Every Type 


Our products are manufactured of the best material on new and 
improved machinery and in well-designed modern buildings, 
where everything is conducive to the highest grade of product 


New York Office, 17 Battery Place Chicago Office, 152 East Lake St. 
Boston, 200-2 Congress Street Richmond Va., Virginia Electric Co., 512 E. Main St. 
San Francisco, Monadnock . 








RUBBER INSULATED 


WIRES and CABLES 


FOR EVERY SERVICE 


Submarine and High-Tension 
Cables a Speciality 


Paper-Covered Power Cables 


THE SAFETY INSULATED WIRE and CABLE CO. 
New York Boston Atlanta Chicago San Francisco 


WM. H. BRISTOL 


Electric Pyrometers 
INDICATING AND RECORDING OUTFITS 


Especially valuable for use in connection 
with Hardening, Tempering and Annealing 


Please Write for NeW Bulletins No. 108 and No. 115 
THE BRISTOL CO., WATERBURY. 








PAPER — RUBBER 
INSULATED 


WIRES AND CABLES 


FOR ANY SERVICE IN ANY FINISH 


Waterbury Co. 
80 South Street . . NEW YORK 
Factories : Brooklyn, N. Y. 





PATENT S ano corvacuts 
AND COPYRIGHTS 

Send your business direct to Washington, 

Saves time and insures better service. 


Personal Attention Guaranteed. 25 Years Active Practice. 


SPECIALTY: “‘ Working on the Failures of Others’’ 
SIGGERS & SIGGERS, Patent Lawyers 


Suite 20-25, National Union Building, WASHINGTON, D.C. 








For 20 Years the Standard 


“OQ. K.”? Weatherproof Wire 
Cen LDS “Parac” Rubber Wire 
TRADE WARK GAN Bare Copper Wire 
‘ 9 


: 0 K Slow-Burning Weatherproof 
\ e 





Railway Feeder Wire 
Slow-Burning Wire 


PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 


SAVE COMMUTATOR WEAR 


by using DIXON’S GRAPHITE BRUSHES. 
We’ve used them on our machines and have 
not turned down commutators in eight years. 
Write for Booklet 47-M. Its sent to you free on request. 


Joseph Dixon Crucible Co. . Jersey City, N. J. 














NATIONAL METAL MOLDING COMPANY 
fi 


“‘Flexduct”’ Flexible Fibre Tubing “Economy” Rigid Conduit 
“National’’ Metal Molding  ‘‘Sherarduct’’ Sherardized Conduit 


Send for Catalog 


we“ FRINKA”” cctcen 
NAME PERFECTION 
REFLECTORS 
for all purposes, including the lighting of 
WINDOWS BANKS PUBLIC BUILDINGS 


SHOW CASES THEATRES ART GALLERIES 
STORES CHURCHES SQUASH COURTS 


Send for Catalogue No. 56 
aa 551 Pearl Street, New York City 
I. oa FRINK Bank of Commerce Building, St. Louls, Mo. 








PITTSBURGH, PA. 
MADE BY 


‘DETROIT 
DETROIT 


RUBBER COVERED § we 


"WIRES. |= 


DETROIT 











CLIFTON CONDUIT 


Rigid Steel, Insulating, Rust-Proof, Thoroughly Cleaned 


CLIFTON MANUFACTURING CO. 
65 Brookside Avenue - - - Jamaica Plain, BOSTON, MASS.% 
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